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T ests  were conducted  for th ree  y e a rs  a t  Baton Rouge and  
S t. Jo sep h , L a . ,  with th ree  le a f  shape geno types of upland co tton  
(Gossyplum  hirsutum  L.) in  so lid  and sk ip -ro w  p lan tin g s (row ty p e s ) . 
The d iffe ren ces  among the th ree  le a f  shape  g e n o ty p e s , 'S to n ev ille  7A ', 
La. O kra-2  and  La. Super O kra-2  w ere a ttr ib u te d  prim arily  to d iffe r­
e n ce s  in  le a f  a rea  and s h a p e . The la t te r  two ^ tra in s  w ere  deve loped  
a fte r  s ix  b a ck c ro sse s  to the  S tonev ille  7A c u lt iv a r . P lan t m icro­
c lim a te , b o ll w eevil (flnthonomous grandis Boh.) su rv iv a l, bo ll ro t 
and o ther im portant agronom ic c h a rac te rs  w ere  s tu d ie d .
Super okra and okra lea f c a n o p ie s  re su lte d  in higher so il  
su rface  tem pera tu res, in c re a se d  sun ligh t p e n e tra tio n , lower re la tiv e  
hum idity v a lu es  and shorter d u ra tions of 95% or h igher re la tiv e  
hum idity com pared to tha t of norm al le a f .
The percent boll w eev il su rv iva l w as a ls o  low er under 
super okra an d  okra lea f c a n o p ie s  than under normal le a f  canopy 
during h o t, dry periods. There w as a m oderate ly  strong  negative  
co rre la tion  betw een so il su rfa ce  tem peratures and boll w eevil su rv iv a l. 
Total d e g re e -h o u rs  above 85 F during the  f ir s t  w eek and to ta l 
deg ree-hou rs above 90 F during  the second  w eek of ex p o su re , 
together, w ere found to be re sp o n sib le  for a lm o st 50% of the v a ria ­
tion in boll w eevil su rv iva l. A linear re g re ss io n  equation  w as fitted
x
involving the two tem perature variab les (independent) on w eevil 
su rv iva l (dependent) in order to p redict w eevil su rv ival ra te s  based  
on tem perature d a ta . During w et pe riods, lea f sh ap es e ither did not 
a ffe c t w eevil surv ival or survival w as s ligh tly  higher under super 
okra and okra lea f canop ies when compared to normal le a f canopy. 
H ow ever, a more open canopy like  tha t of super okra w as found to 
have some advantage in suppressing  the boll w eevil population 
bu ild -u p  during dry periods by reducing their surv ival ra te . Skip- 
row planting , te s te d  in one y e a r , did not have any s ig n ifican t 
advan tage  over so lid  planting in th is  re sp e c t.
Skip-row  planting resu lted  in higher boll rot lo sse s  
(284 lb /ac re ) than solid  p lanting (222 lb /a c re ) . Super okra and okra 
le a f  sh ap es caused  an overall average reduction of 38.2 and 15.9% 
in  boll rot lo s se s  over normal leaf .
Normal lea f cotton yielded s ig n ifican tly  higher than okra 
and super okra leaf co tto n s , a s  an average  of locations and y e a rs . 
G reater percen tage of the crop w as harvested  a t  firs t picking in 
super okra and okra leaf p lo ts than in normal leaf p lo ts . If the 
firs t picking w as delayed un til approxim ately 70% of the crop w as 
open , super okra le a f p lo ts could be harvested  an average of 5 and 
11 days e a rlie r  than okra and normal lea f p lo ts , re sp ec tiv e ly . Row 
types did not have a sign ifican t e ffect on e a r l in e s s , though a sligh tly  
higher percen tage of the crop w as harvested  a t first p icking in so lid -
xi
than sk ip -row .
Normal and okra lea f co ttons had higher average  boll 
w eigh t, l in t p e rcen tage , 2.5% span leng th , fiber length uniformity 
ra tio  and fiber strength  values then super ok ra . Row types did  not 
have any effect on th e se  c h a ra c te rs .
The row type x lea f shape in terac tion  w as s ig n if ic an t {in 
the com bined a n a ly s is )  for l in t y ie ld  on ly . I t  ind ica ted  tha t super 
okra le a f  shape  could  no t com pensate  in y ie ld  a s  w ell a s  normal or 
okra le a f  sh ap es for w ider row sp a c in g s .
I t  w as concluded th a t okra and super okra lea f shapes 
may be of some value in suppressing  a bu ild -up  of boll w eevil 
population  and in reducing boll ro t lo s s e s .  Perhaps, th ese  ad v an ­
ta g e s  a ttribu ted  to okra and super okra leaf shapes may be rea lised  
even more under a d rier c lim ate than a t  Baton Rouge.
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I N T R O D U C  T I O N
Boll w eev il (Anthonomous q rand is Boh.) and  the  b o ll ro t 
com plex  rank  top in  the  l i s t  of fac to rs  lim iting  co tto n  (G ossypium  
h irsu tum  L .) y ie ld s  and  p ro fits  in  L ouisiana and much of the C o tton  
Belt of the  U nited S ta te s .  Boll w eev il i s  the  key  in s e c t  p e s t ,  
p a rticu la rly  in  the  M is s is s ip p i D e lta  a r e a , requ iring  the u se  of 
in te n s iv e  ch em ica l con tro l m e a su re s . R eported ly , th is  p e s t  w as 
re sp o n s ib le  for more than  40% of the av erag e  annual lo s s  a ttr ib u te d  
to co tton  p e s ts  during  1951 to 1960 in  the U nited S ta te s .  This 
am ounted to  an  e s tim a te d  lo s s  of 1 , 2 3 9 , 0 0 0  b a le s  va lued  a t 
$ 2 0 0 , 6 1 3 , 0 0 0  (E llio t, H oover and P o rte r, 1968). I t  is  e s tim a ted  
th a t b o ll ro t in  L ouisiana c a u s e s  an annual lo s s  of 8  to 12% of the  
p o te n tia l production  (Pinckard and C h ilto n , 1966).
I t  becam e ap p aren t to ea rly  re se a rc h e rs  th a t e a r l in e s s  in  
co tto n  w as the  m ost e ffe c tiv e  and  im m ediate w ay to  red u ce  the  
dam age from b o ll w eev il (H unter, 1911). L ater, w eev il co n tro l by 
u sin g  o rgan ic  in s e c tic id e s  w as so  e ffe c tiv e  th a t c u ltu ra l m ethods 
of con tro l or h o st p lan t r e s is ta n c e  to th e  w eev il w ere  no longer 
co n sid e red  e s s e n t ia l .  But ,  by the mid 1950 ' s ,  the long term 
c re d ib ili ty  of in s e c t ic id e s  cam e under c lo se  sc ru tin y  a s  the b o ll 
w eev il developed  re s is ta n c e  to c e rta in  ch lo rin a ted  hydrocarbon 
in s e c t ic id e s  (Roussel and C low er, 1955). The im p lica tio n s  for
1
2
the  future a re  c le a r . C otton  in s e c ts  w ill have to be con tro lled  
o* managed w ith techn iques that p lac e  le s s  em phasis on the u se  of 
in se c tic id e s  (W alker and N ile s , 1971).
From the second  day  a fte r ov iposition  the  cotton sq u ares  
beg in  to fa ll  down to the  ground and in  about 7 to  9 d a y s , a 
su b s ta n tia l number of sq u a res  fa ll dow n. The w eev il com pletes 
i t s  developm ent in  the  square  on th e  so il su rfa c e . During th is  p e ri­
o d , the fa llen  square  and  the develop ing  w eev il a re  sub jec ted  to  
the re la tiv e ly  high tem pera tu res of the so il su rfa c e . In periods of 
su s ta in e d  high so il su rface  tem p era tu re s , ap p re c ia b le  m ortality  may 
occur (Fye and Bonham, 1970). This m eans, th e  p lan t m icroclim ate 
is  qu ite  im portant in  the  bu ild -up  of boll w eevil population .
•4
The p lan t m icroclim ate is  la rge ly  an in fluence  of w eather 
and  d en s ity  of p lan t canopy . The normal co tton  has a dense, 
canopy  and g enera lly  provides a shady  and re la tiv e ly  cool c lim ate  
congen ia l for w eev il developm ent. The okra and super okra lea f 
s h a p e s , b e ca u se  of th e ir deep ly  c le f t ,  narrowly lo b ed , and sm all 
le a v e s ,  have much more open c an o p ies  than norm al leaf co tton  and  
may be expected  to provide a le s s  favorable m icroclim ate for the  
developm ent of the bo ll w e ev il.
Cotton bo ll ro ts a re  cau sed  by severa l pathogenic and 
saprophytic  fungi and b a c te r ia , such  a s ,  Fusarium  s p p . , D iplodia 
s p p . , G lom erella q ossyp ii Edg. , P es to la tia  s p p . ,  P elllcu laria
fllam entosa  (Pat) Rogers, and Phytophtbora sp p . (Pinkard and 
C h ilto n , 1966).
O rd inarily , boll ro ts  a re  more prevalent in  humid a re a s  
o f the U nited S ta te s  C otton Belt due to frequent periods o f ad v erse  
w eather during bo ll opening . But ,  they  do occur in  an y  of the 
co tton  producing s ta te s  w here e x c e s s iv e  fe rtilize rs  and  irriga tion  
produce rank growth which p rev en ts  a ir  movement, ligh t penetra tion , 
and rapid  drying a fte r  bo lls  open .
The m icroclim ate w ith in  a more open canopy is  known to 
be le s s  favorab le  for fungi and  b a c te r ia l  developm ent than  w ith in  
a d e n se  canopy  (Newton and  R anney, 1964). Some m ethods of 
opening  the  p lan t canopy a re : bottom  defo lia tion , s lo t  d e fo lia tio n ,
topp ing , sk ip -ro w  p lan tin g , and  breeding co ttons w ith open type  
c a n o p ie s .
The okra and super okra le a f  co ttons have much more open 
type  c an o p ies  than  normal le a f  c o tto n s  and have been  reported  to  
e ffe c tiv e ly  reduce the in c id en ce  of bo ll rot (Andries e t  a l .  , 1969 
and 1970).
Skip-row  p lan ting  is  a c u ltu ra l method for ob ta in ing  higher 
y ie ld s  from lim ited  co tton  a c re a g e  w hen plenty of land i s  a v a ila b le . 
B esides reducing  the in c id en ce  of bo ll rot (Ranney, 1964), i t  
re su lte d  in  in c re a se d  y ie ld s  per a c re  because  the sk ipped  a rea  w as 
not coun ted  a s  part of the a llo tte d  ac reag e  (Bruce, 1965).
The m ain o b je c tiv e s  of th is  in v es tig a tio n  w ere  to  study  
(1) the  in fluence  o f le a f  sh ap es  on p lan t m icroclim ate and 
con seq u en tly  on the  su rv iva l of immature boll w e ev ils  and the 
inc idence  of boll ro t and (2 ) the su ita b ility  o f okra and super 
okra le a f  sh ap es  to sk ip -ro w  cu ltu re  and a lso  th e ir  e ffe c t on 
e a r l in e s s ,  y ie ld , and  o ther im portant agronom ic c h a ra c te rs .
I
R E V I E W  O F  L I T E R A T U R E
L eaf Shape:
The grow ing of an  okra le a f  ty p e , a s  e a rly  a s  1837, w as 
reported  by Brown (1927). M uch la te r ,  Shoem aker (1909) reported  
th a t okra le a f  p la n ts  w ere found am ong the  v a r ie tie s  grown a t  th a t 
tim e v i z . ,  Jones Im proved, King,  an d  S h in e . He further s ta te d  
th a t there w ere  more okra le a f  p la n ts  in  the King v a rie ty  than in  the
o th e rs . That th e  okra le a f  sh ap e  o rig in a ted  a s  a  m utation in  a  
com m ercial A cala v a rie ty  he u s e d , w a s  reported  by  S tephens (1 9 4 5 ). 
Brown and C o tto n  (1937) reported  th e  finding of an  okra le a f p lan t 
in  a fie ld  o f D elfo s v a rie ty  o f co tto n  on the L ouisiana A gricultural 
Experim ent S ta tio n  Farm .
Cook and  D oyle (1927) .com paring  the  y ie ld s  o f okra le a f  
an d  normal le a f  A cala in  North C aro lina  and South C aro lina  in  
1924 and 1925, reported  th a t the  okra le a f  Acala y ie ld ed  som ew hat 
low er than th e  norm al le a f  ty p e . In  a sim ila r s tudy  in  C a lifo rn ia  
in  1925, they  repo rted  th a t ,  in  8  o f 11 com parisons a t  one lo c a t i ­
o n , okra le a f  y ie ld ed  som ew hat more than  the  norm al le a f  ty p e , 
but a t  ano ther lo ca tio n  the  o p p o site  re s u l ts  w ere o b ta in e d . They 
a ls o  observed th a t  the okra le a f  type  w as e a r lie r  than  the  norm al 
le a f  ty p e . I t  w as su g g e s te d  th a t th is  e a r lin e ss  m ight be th e  
re s u l t  of i ts  sp a rse  fo lia g e . They though t th a t the  s o il  may be
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w arm er and th e  a ir  d r ie r  due  to  m uch le s s  sh ad e  in  the  okra l e a f  
ty p e  than  in  .'the norm al le a f  ty p e . They a ls o  opined th a t the  b o ll  
w e e v ils  w ould have  l e s s  p ro tec tio n  from th e  open fo liage  and  m ore 
o f th e  w eev il la rv ae  m ight be k ille d  in  the  fa lle n  sq u a res  ly ing  on  
th e  ground in  th e  okra le a f  A c a la . W are (1933), from the s tu d y  o f  
the  g e n e tic  re la tio n s  o f N ankeen lin t to  p lan t co lo r and le a f  s h a p e ,  
s ta te d  th a t the  okra le a f  sh ap e  w as a c h a rac te r  tha t did not a p p e a r  
to  in te rfe re  w ith  econom ic production  of l in t .
H utch inson  (1936) reported  t ha t ,  in In d ia , narrow le a f  
ty p e s  g en era lly  p redom inate  in  a re a s  o f low ra in fa ll  and sh o rt m on­
soon se a so n  w here th e  c rop  h as to  w ith stand  a rapid  o n -s e t  of d ry  
c o n d itio n s  a t  the  tim e of r ip en in g , an d  broad le a f  ty p es p redom inate  
w here  so il  m oistu re  i s  m ain tained  a t  the  end of the  se a s o n .
Brown an d  C o tton  (1937) te s te d  an  okra le a f  s tra in  of 
D e lfo s  co tto n  in  com parison  w ith  a d ap ted  broad le a f  v a r ie tie s  for 
se v e ra l y ea rs  during th e  1 9 3 0 's , in  L o u is ian a . They reported  th a t  
th e  okra le a f  type  bloom ed a t  a  50% higher ra te  and had  few er 
ro tten  b o lls  than  th e  broad  le a f  v a r ie t ie s ,  bu t the y ie ld  of th e  okra  
le a f  s tra in  w as below  th e  av erag e  o f  the  broad  lea f v a rie tie s  
te s te d .  They s ta te d  th a t  " . . .  the lig h t fo liag e  i s  a h indrance in  th a t  
the  ground is  no t sh ad ed  enough to preven t the  rank growth of g ra s s  
and  w eed s  in  the  co tto n  a f te r  i t  w as la y e d -b y " . Probably poor 
w eed  co n tro l cou ld  be one rea so n  for the low er y ie ld s  observed
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for okra than  norm al lea f co tto n . The prelim inary  repo rt of the 
Louisiana A griculture Experiment S tation  C rops and S o ils D epart­
m ent, for the  y ea rs  1933 to 1936 (Anonymous), rev ea led  th a t the  
okra leaf s tra in  of D elfos cotton being s tu d ied  by Brown and 
Cotton w as w ith in  the range of the v a r ie tie s  te s te d  in y ie ld , l in t 
percen tage, an d  fiber len g th , but i t  w as a lw ay s among the low er 
ha lf of th e se  v a rie tie s  for y ie ld . I t  w as  a ls o  reported  that there  
w as le s s  boll ro t on the okra lea f s tra in  than on the broad lea f 
s tra in s  and probably  le s s  w eevil dam age.
C a in  (1948) reported no s ig n if ic a n t d iffe ren ces betw een 
the okra, in te rm e d ia te , and normal le a f  ty p es in a study  involving 
F2  p lants o b ta in ed  from a c ro ss  be tw een  a sy n th e tic  lin e  7-9 and  
Coker 100.
K ohel, L ew is, and Richmond (1965) stud ied  near iso g en ic  
populations of th e ir  marker stock  a fte r  s ix  b a ck c ro sse s  to T M -1. 
Individual F2 p lan ts  homozygous for th e  c o n tra s tin g  le a f  shape 
genotypes w ere m easured for lin t y ie ld  an d  other im portant 
economic c h a ra c te rs . They reported th a t  the  okra le a f  had no 
de tec tab le  in flu en ce  on fiber leng th , fib e r s tren g th , or fiber 
elongation , bu t i t  had a negative  e ffe c t on m icronaire, lin t in d ex , 
lin t p e rc en ta g e , and lin t y ie ld . There w as ev idence  to su g g est 
th a t the e ffe c ts  of okra le a f could be d u e  to  linkage ra ther than 
pleiotrophic e f fe c t .
Jones and A ndries (1967) s tu d ied  th e  e ffec t of okra lea f 
sh ap e  on bo ll ro t, y ie ld , and o ther im portan t econom ic c h a ra c te rs  
a t  Baton Rouge and S t. Jo sep h , L a. They reported  a 50% re d u c ­
tion  in  th e  a v erag e  in c id en c e  of bo ll ro t in  th e  okra le a f  trea tm en t 
a s  com pared w ith n e a r  iso g e n ic  popu lation  of norm al le a f .  Okra 
le a f  w as five d ay s  e a r lie r  than  norm al le a f  ty p e . Leaf type  d id  
no t a ffe c t the  y ie ld s  a t  e ith e r  lo c a tio n s . Okra le a f  sh ap e  had 
sh o rte r  fib e rs  than  norm al. In  an o th e r s tu d y  involv ing  okra le a f  
sh ap e  and  mixed popu la tions of okra le a f  and norm al le a f  sh ap es  
a t  th ree  lo ca tio n s  in  L o u is ian a , A ndries e t a l .  (1969) reported  
the  follow ing c o n c lu s io n s . As an  av erag e  of v a r ie tie s  and lo c a t i ­
o n s , okra le a f  sh a p e  cau se d  a 45% reduction  in b o ll ro t over the  
norm al le a f  ty p e . The y ield  o f okra le a f  b io ty p es  e x ceed ed  the 
y ie ld  of the  mixed le a f  and norm al le a f  trea tm en ts  a t  each  lo c a tio n . 
The okra le a f  b io ty p es  w ere s u b s ta n tia l ly  e a r l ie r  than  m ixed 
le a f  and  norm al le a f  trea tm en ts  a t each  lo c a tio n . The okra le a f  
p lo ts  cou ld  have been  h a rv e s te d  5 to  8 d ay s  e a rlie r  th an  norm al 
le a f  p lo ts  if  the f i r s t  p ick ing  cou ld  be d e la y ed  un til 70% of the  
crop  i s  open . The okra le a f  c h a ra c te r  d id  no t have an y  s ig n if i­
c a n t e ffe c t on bo ll w e ig h t, fib e r le n g th , len g th  un iform ity , or 
fiber s tre n g th . A s ig n if ic a n t in c re a se  in l in t  p e rcen tag e  and 
m icronaire  value w as observed  w ith  the okra le a f  c h a ra c te r . Okra 
le a f  p lan ts  had on ly  59% of the  to ta l le a f  a re a  of the norm al le a f
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p la n t s .
Baker an d  W eaver (1971) reported  th a t th e  okra le a f  w as 
no t c o n s is te n t in  i t s  e ffe c ts  and  su g g ested  th a t th e re  may be  an  
okra lea f x  g e n e tic  background in te ra c tio n . Some okra le a f  
s tra in s  w ere no b e tte r  or in some c a s e s  had g re a te r  b o ll ro t lo s s e s  
than  th e ir  norm al le a f  c o u n te rp a rts . They observed  th a t under 
extrem e boll ro t c o n d itio n s , okra le a f  had very l i t t l e  advan tage  
over normal le a f  c o t to n s .  M ajor J r . (1971) reported  th a t ,  in a 
y e a r  of very low  b o ll ro t c o n d itio n s , there w as no d iffe rence  
betw een  okra le a f  sh ap e  and i ts  norm al le a f co u n te rp art in  the 
in c id en c e  of b o ll ro t .
A ndries (1972) reported th a t there  w as no s ig n if ic an t 
d iffe ren ce  in  y ie ld  be tw een  okra and  normal le a f  iso g e n ic  s tr a in s .  
Okra lea f had a low er l in t p e rcen tag e  than norm al le a f .  Okra lea f 
w as a ls o  e a r lie r  than  norm al l e a f .
Bird (1973) su g g ested  th a t okra lea f sh a p e  gave a 13% 
g a in  in  h ea lth y  b o lls  w hich  w as a s s o c ia te d  w ith a 9% gain  in 
y ie ld .
The e a r l ie s t  reference  to th e  super okra le a f  c h a ra c te r  w as 
the  super okra le a f  m utation repo rted  by H arland (1932). H e repor­
ted  th a t the su p e r okra m utation may have o rig in a ted  in a p lan ting  of 
A cala okra le a f  co tto n  in  T rinidad. A ccording to  S tephens (1945) 
and Green (1953), th e  super okra le a f  c h arac te r i s  co n tro lled  by
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one  pair of genes an d  i s  a member of an  a llelom orphic  se r ie s  
hav ing  a minimum of fiv e  members: Ls (super okra), L° (okra),
Le (Sea Is la n d ), Lu (sub  ok ra), and  1 (normal). Very few  p u b lish ­
ed reports are  found on the  e ffec ts  of super okra le a f shape  on 
th e  inc idence  of boll ro t ,  y ield  of l in t ,  and ce rta in  p lan t and 
f ib e r  c h a ra c te rs . A ndries e t a l .  (1970) reported  th a t su p e r okra 
le a f  shape caused  approx im ate ly  55% reduction in  the in c id en ce  
of boll rot over normal le a f  sh ap e . Super okra lea f sh a p e  y ielded  
low er than i ts  normal c o u n te rp a rt, but w as 12 days e a r lie r  than 
norm al lea f if  ha rv ested  when 70% of the crop w as o p en . Boll 
w e ig h t, fiber length  uniform ity , and fiber s treng th  w ere no t a ffe c t­
ed  by lea f sh ap e . Super okra w as a s so c ia te d  w ith B s ig n if i­
c a n t  in c re a se  in lin t p e rcen tag e  and m icronaire value an d  a 
s ig n if ic a n t d e c rea se  in  fiber length and fiber e lo n g a tio n . The 
su p e r okra p lan ts had on ly  ha lf a s  much le a f  area  a s  the  normal 
le a f  p la n ts . Almost s im ila r re su lts  w ere reported  by A ndries 
(1972). Bagga e t a l .  (1973), in  h is s tu d ie s  on in fluence  of d iff­
e re n t row w idths on b o ll ro t p o ten tia l, y ie ld , e t c . ,  a t  Verona, 
M i s s . ,  reported th a t su p e r okra lea f (S toneville  7A background) 
had  the  le a s t  boll ro t am ong a l l  the v a rie tie s  te s te d .
Skip-Row  P lanting:
Under the a llo ttm en t of the A gricultural S ta b iliz a tio n  and
C onservation  Service (ASCS), only the  a c re a g e  ac tu a lly  p lan ted  to  
cotton in  a sk ip -row  pa ttern  is  charged  a g a in s t  the farm a llo tm en t. 
There a re  severa l sk ip -ro w  pa ttern s am ong w hich the 2 x 1 ,  2 x 2 ,  
and the 4 x 2  pa tte rn s a re  more popu lar. The firs t figure re la te s  
to the number of row s p lan ted  w hile th e  second  figure in d ic a te s  
the num bers of rows sk ip p ed .
Cooke Jr. and  H eag ler{1964), reporting  their work on 
sk ip -row  p lan ting  in  1962 and 1963 in Y azo o -M ississ ip p i D e lta , 
observed  th a t 2 x 1 sk ip -ro w  planting  gave  an  average in c re a se  in  
y ield  of 35 and 32% on sandy  and loam s o i l s ,  re sp ec tiv e ly , over 
so lid  p lan tin g .
Bruce (1965) reported  th a t th e  y ie ld  of seed  cotton  per 
unit leng th  of row from 2 x 1  sk ip-row  p lan ting  w as 27 to 34% 
higher than  that p lan ted  in solid  row s. He a ttribu ted  th is  y ie ld  
in c re a se  p a rtia lly  to the add itional so il  w ater av a ilab le  to the 
p lan ts  p lan ted  in sk ip -ro w s .
S ign ifican t in c re a se s  in y ie ld  from 4 x 4 ,  4 x 2 ,  2 x 2 ,  
and 2 x 1 sk ip-row  p lan tin g s over so lid  p lan ting  were reported  by 
M elv ille  and  O akes (1966). Tests conducted  in 1962 and 1963 
ind icated  th a t 2 x 2 sk ip -ro w  p lanting  gave  the h ighest in c re a se  in  
y ie ld s . Average in c re a se  in y ield  w as 63% on c lay  so il (M iller 
clay) and 6 6 % on sandy  so ils  (Yahola very fine sandy loam) due 
to 2 x  2 sk ip-row  p lan tin g . The 4 x 4  and  4 x 2  skip-row  p lan tings
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re s p e c tiv e ly , gave  a y ie ld  in c re a s e  of 35 and 34% on c la y  s o i l s  
and  3 9  and  42% on sandy s o i l s .  As an  a v erag e  o f 1964 and  1965 
d a t a ,  2 x 2 sk ip -ro w  p lan ting  a g a in  gave the h ig h e s t in c re a s e  in  
y ie ld s  over so lid  p lan tin g , a 8 6  an d  81% on c la y  and sandy  s o i ls  
re s p e c tiv e ly . The 2 x 1  p a tte rn  gave  an  av erag e  o f 62 and  41% 
in c re a se  in  y ie ld s  over so lid  p lan tin g  on c la y  and san d y  s o i l s ,  
re s p e c tiv e ly . The 4 x 2  p a tte rn  gave  an  in c re a se  of 60 and  50% 
in  y ie ld s  on c la y  and  sandy  s o i l s ,  re s p e c tiv e ly .
B ridge, M ered ith , and  C hism  (1967) te s te d  S to n ev ille  
213, D elta  p ine  Smooth L eaf, A cala 4447 , and D e lta p in e  5540 
co tton  v a r ie tie s  under 2 x 1 and  2 x 2 sk ip -ro w  p lan tin g s  in  
M is s is s ip p i  in  1965 and 1966. Y ields w ere  in c re a sed  over so lid  
p lan tin g  by a n  a v e rag e  of 33 and  52% under 2 x 1  and  2 x 2  s k ip -  
row p a tte rn s , re s p e c tiv e ly . They rep o rted  tha t S to n ev ille  213 
show ed a  much g re a te r  re sp o n se  to sk ip -ro w  p lan tin g  th an  o th e r  
v a r ie t ie s .  S k ip -row  p lan tin g s in c re a se d  s ta p le  leng th  of a l l  v a r ie ­
t ie s  b u t had no in flu en ce  on fib e r s tre n g th  or m icronaire  v a lu e s .
H aw kins and Peacock (1968) reported  th a t in  fie ld  t r ia ls  
w ith  10 co tto n  v a r ie t ie s ,  av e rag e  lin t  y ie ld s  w ere 30 and  6 8 % 
h igher in  1963 and  1964, re s p e c t iv e ly , from 2 x 2  sk ip -ro w  p la n t­
ing  th an  from so lid  p lan tin g . In  t r ia ls  from 1959 to  1964 , a v e ra g e  
l in t  y ie ld s  from sk ip -ro w  p lan tin g  w ere  42% h igher th an  from so lid  
p la n tin g . The p e rcen tag e  o f se e d  co tto n  y ie ld  h a rv e s te d  a t  f i r s t  
p ick ing  w as s ig n if ic a n tly  h igher in  so lid  row s than  in  sk ip - ro w s .
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Boll s iz e  and fiber length w ere s ig n ifican tly  h igher from sk ip -row s 
than from so lid  ro w s.
P a rk s , O verton , and M e ase lle s  (1969) reported  tha t in  
fie ld  tr ia ls  co n d u cted  from 1964 to  1966 in T en n e sse e , h ighest 
y ie ld s  w ere o b ta in ed  from l x l  sk ip -row  p lan ting  com pared to 
2 x 1 ,  3 x 1 ,  4 x 1 ,  and 5 x 1  p a tte rn s . They concluded  tha t 
y ie ld s  d e c rea se d  w ith  in c re a se  in  d is tan c e  betw een sk ip -ro w s .
B aker, V erhalen, and M urray (1970) a ls o  reported  in ­
c re a s e  in  y ie ld  of lin t  due to  2  x  1 sk ip -row  p lan ting  over
so lid  p lan tin g . They found th a t 2 x 1  sk ip -row  p lan ting  re su lte d  
in  ta l le r  p la n ts ,  la rg e r  b o lls , and  a low er p ercen tage  of crop 
harvested  a t  the  f i r s t  picking over so lid  p lan tin g .
H aw kins and  Peacock (1964) sum m arized the ad v an tag es 
and  d isa d v an tag e s  of sk ip -row  p lan ting  a s  fo llow s:
A dvantages: In c re a se d  y ield  per a llo tte d  a c re , c irc u la tio n  of a ir
and penetra tion  of more su n lig h t reduce  d is e a s e  lo s s e s  and  f a c i l i ­
ta te  in s e c t  c o n tro l. Extra m oisture and more p lan t food is  a v a il- -  
b le  from unp lan ted  a re a s ; w heel dam age from cu ltiv a tio n  and sp ray  
equipm ent is  g re a tly  reduced; more la te ra l b ranches w ith  more b o lls  
per branch a re  produced and a ls o  an in c re a se  in  the num ber of 
b o lls  s e t  from flow ers opening in  mid and la te  se a s o n .
D isad v an tag es: M ore land , extra labor and tim e a re  needed to
prepare for p la n tin g . I t  may no t fit in to  the crop ro ta tion  sy s tem .
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Aerial spray ing  and w eed contro l a re  more expensive ; leach ing  of 
n itrogen  and lo ss  of organic m atter on exposed so il  a re  to be 
considered ; and d e fo lia tio n  may be more d ifficu lt due to large 
su ccu len t p la n ts .
Boll W eev il:
Boll w eev il f i r s t  invaded the United S ta te s  in  1892 and 
s in ce  then  h as been  considered  a s  the  major p e s t  of co tton  in  the  
U nited S ta te s . Boll w eev il com plex can  be sep a ra ted  in to  the 
su b -s p e c ie s :  Anthonomous grandis Boheman, c h a ra c te r is tic  of the  
so u th eas te rn  U nited S ta te s ; Anthonomous grandis thurberi P ie rce , 
c h a ra c te r is tic  of w eev il found in A rizona , and an  in te rm ed iate  form 
found in  M exico , T ex as , C en tra l A m erica, and Cuba (W arner, 1966).
The a d u lt bo ll w eev il is  ab o u t one-fou rth  inch  in  len g th , 
varying from o n e-e ig h th  to o n e -th ird  in ch , and w ith  a breadth  of 
ab o u t on e-th ird  of the  len g th . The m ost consp icu o u s in d ica tio n  of 
the p resen ce  of the  b o ll w eev il in the field  is  th e  flaring  and  a b s c is ­
sion  of sq u ares  w ith c h a ra c te r is tic  punctures made by th is p e s t .
After the d ep o sitio n  of e g g , the puncture on the  young 
co tton  square  is  se a le d  w ith a tran sp aren t s e a l .  I f  a square 
rem ains on the co tton  p la n t, the  t is s u e  around the  se a le d  puncture 
may p ro life ra te  and form a p ro tuberance . These p ro life ra tions have 
been  used  by many a s  a c rite rio n  of egg d e p o s itio n . E verett and
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Ray (1962) reported  a h igh  c o rre la tio n  betw een  s e a le d  pu n c tu res  
and  eggs ( r  = 0 .9 2  to  0 .9 4  ) .
M ost of the  punctured  sq u a re s  fa ll to  the  ground and 
the leng th  of th e  tim e sq u a re s  rem ain on th e  p lan t a f te r  o v ip o s itio n  
v a r ie s , a s  reported  by se v e ra l w o rk e rs . H unter an d  H inds (1905) 
observed  th a t  a  sm all p e rcen tag e  o f punctured sq u a re s  rem ained  on 
the  co tto n  p la n ts  bu t th a t m ost of the  eg g -p u n c tu red  sq u a res  fe ll  
to  the ground a fte r  an  av e rag e  period  of 9 .6  d a y s . Fenton an d  
Dunnam (1929) reported  th is  duration  to  be an  av e rag e  of 7 .3 5  d ay s  
a f te r  the sq u a re  w as punctured  once for egg d e p o s itio n , 7 .0 2  d ay s  
follow ing tw o p u n c tu re s , 7 .0 8  d ay s  a f te r  th ree  p u n c tu re s , and  6 .5 3  
d ay s  a f te r  4 to 6 p u n c tu re s . Fye and  Bonham (1970), d is c u s s in g  
th e  e ffe c t o f sum m er tim e tem pera tu res o f s o il  su rfa ce  on th e  s u r ­
v iv a l of b o ll w e ev ils  from fa llen  s q u a re s , s ta te d  th a t th e ir  unpub l­
ish e d  d a ta  show ed th a t th e  fa l l  of punctu red  sq u a re s  s ta r te d  on th e  
second  d ay  a f te r  p u n c tu re , and by the  e lev en th  d a y , ab o u t 48% of 
th e  punctu red  sq u a re s  had  dropped from the  p la n t .  About o n e -th ird  
sq u a re s  d id  no t f a l l .
U nder norm al c o n d itio n s , an  egg h a tc h e s  in  abou t th ree  
d a y s  and  th e  larva im m ediately  b eg in s  to  fee d . The larva ta k e s  
7 to 12 d a y s  to  p a s s  in to  the pupal s ta g e .  In  a b o u t 3 to  5 d a y s  
la te r  an  a d u lt  em erges an d  in  ab o u t five  day s l a te r ,  the  a d u lt 
(fem ale) w eev il beg ins o v ip o s itio n . C lim atic  co n d itio n s c a u s e
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v aria tio n  in  the  duration  of the s tag es , bu t on an  a v e rag e , i t  
req u ire s  2 to 3 w eeks for the w eev il to develop  from egg to  ad u lt 
(H unter, 1917), Black and Leigh (1963) reported tha t the  av erag e  
duration  from egg to  ad u lt w as 19.31 days for D e ltap ine-15  v a r ie ­
ty , a t  82 F (+ 2 F). Jenkins e t  a l .  (1964) reported th is  duration  
to be an  average  of 16 d a y s . Fye e t a l .  (1969) in  an  experim ent 
in v es tig a tin g  developm ental periods a t  sev e ra l c o n s tan t and flu c tu ­
a tin g  tem p era tu res , found that the developm ental periods of five 
s tra in s  of Anthonomous grandis B oh ., from cu ltiv a ted  c o tto n , ranged 
from 88 days a t  15 C to 17.5 days a t  30 C . Fenton and Dunnam 
(1929) observed  th a t the  average  period of developm ent of the  bo ll 
w eev il in  picked sq u ares (boll w eev il oviposited) when p laced  in 
the  in se c ta ry  w as 14.42 d a y s . Hopkins e t  a l .  (1969) reported  th a t 
the  length  of the  developm ental period ranged from 13 to  30 days 
for the  f ir s t  genera tion .
Some of the  more im portant cu ltu ra l p rac tic es  recom m en­
ded in ea rlie r  y ears  for the con tro l of the  bo ll w eev il w ere p rep a ­
ration  of seed  b ed , early  p lan tin g , se ed  trea tm en t, p lan ting  of a 
recom m ended v a rie ty , so il improvement and fe rtiliz a tio n , frequen t 
sha llow  c u ltiv a tio n , c le an  up of favorable hibernation q u a rte rs , and 
ea rly  d estru c tio n  of co tton  s ta lk s  (G aines, 1952). The a v a ila b ili ty  
of ch lo rinated  hydrocarbon in se c tic id e s  soon a fte r  the  W orld W ar II 
changed  the con tro l s itua tion  com plete ly . The sp e c ta cu la r su c c e s s
of th ese  p e s tic id e s  resu lted  in a lm o st com plete con tro l of boll 
w eev il and in c reased  y ie ld s . C o n seq u en tly , the dem and for in d e ­
term inate co tto n  v a rie tie s  tha t a re  longer fruiting and high y ie ld ing  
in c re a se d . But, the  app lica tion  of broad spectrum  organic  in s e c t i ­
c id e s  d ire c te d  towards the bo ll w eev il re su lte d  in  a lm ost to ta l d e s ­
truction  of the  benefic ia l arthropod populations in co tton  f ie ld s , 
like  p reda to rs and p a ra s ite s , w hich  led to  the ou t-b reak  of the b o ll-  
w orm -tobacco  budworm com plex in  co tton  (Ridgway e t  a l .  1967 and 
W alker e t  a l .  1970). The developm ent of re s is ta n c e  to the c h lo ri­
nated  hydrocarbon in se c tic id e s  by  the bo ll w eev il (R oussel and 
C low er, 1955), and la te r but s im ila r re s u lts  on the o ther p e s ts  of 
co tton  (Adkisson and N em ec,1966; C arte r and  Phillips ', 1968; Nemec 
and A dkisson, 1969) em phasized the  need for a lte rn a te  m ethods of 
con tro lling  the in se c t.
In  the search  for h o st p lan t re s is ta n c e  in  co tton  to  boll 
w e ev il, em phasis  w as placed on h o st evasion  and m orphological 
ch a rac te rs  thought to lim it d e s tru c tiv e n e ss  of the in s e c t  (Cook,
1904a, 1904b, 1906, and W are, 1936). C h arac te rs  considered  to 
be o f p o s s ib le  value were e ffe c tiv e  p ro life ra tion , sm all invo lucral 
b ra c ts , e x c e ss iv e  hairiness, sm all le a v e s , thick boll w a lls ,  extra 
f lo ra l n e c ta r ie s , determ inate growth, and rap id  growth of young 
b o l ls .
S tephens (1959) su g g ested  that h a irin ess  may be  a
sou rce  o f r e s is ta n c e .  That the r e s is ta n c e  i s  cond itioned  by  length/ 
d e n s ity , and  p o s itio n  of p u b escen ce  w as repo rted  by W annam aker 
(1957). B ased  on h is  labora to ry  d a ta ,  S tephens (19S9) n o ted  th a t 
the p re se n c e  of g lan d s is  an  im portant fac to r in  a ttra c tin g  w e e v ils  
to the  c o tto n  p la n t and  w as p o ss ib ly  im portant in  s tim u la tin g  ov i­
p o s itio n . P a in te r (1951) m entioned le a f  co lo r a s  one of th e  fac to rs  
re sp o n s ib le  for h o s t  p lan t r e s is ta n c e .  Boll w e e v ils  w ere  rep o rted  
to e x h ib it m arked p reference  for co tto n  p la n ts  w ith  g reen  fo lia g e  
to th o se  w ith  red  fo lia g e , w hen ch o ice  is  a v a ila b le  ( Is le y , 1927, 
1928) and  th is  w a s  la te r  confirm ed (W e ss lin g , 1958b, an d  H un ter 
and W a d d le , 1958). Another no n -p refe ren ce  m orphological c h a r a c ­
te r i s  f re g o -b ra c t in  co tton  (Jones e t  a l .  1964; H unter e t  a l .  1965; 
and L incoln  and  W ad d le , 1966).
Leaf s iz e  is  ano ther im portan t m orphological c h a ra c te r  
involved  in  h o s t p lan t r e s is ta n c e . I t  w as e s ta b l is h e d  th a t a heavy 
fo liage  i s  fav o rab le  to the bo ll w eev il and  so  i t  is  a ssu m e d  th a t 
p lan ts  w ith  re la tiv e ly  sm a lle r le a v e s  may be  le s s  s u c c e p t ib le .
I s e ly  (1928) in v e s tig a tin g  the  re la tio n  of le a f  co lo r and  s iz e  to  
bo ll w e e v il in fe s ta tio n , observed  th a t ,  in  1925, the  okra l e a f  w as 
more h e a v ily  in fe s te d  than the  broad le a f  v a rie ty ; the  ra tio  b e in g  
33 .5  for okra an d  2 2 .5  for Lone S ta r, w here okra le a f  w a s  u se d  
a s  a sm a ll le a fed  v a rie ty  and Lone S tar from Texas w a s  u s e d  a s  
broad le a fe d  v a r ie ty . The in c re a se d  in fe s ta tio n  on okra
w as accoun ted  for by the fac t th a t the  p lan ts  on one of the okra 
lea fed  p lo ts were unusually  luxurien t due to more fe r tile  s o i l .  In  
1926 the broad lea fed  Lone S tar w as s lig h tly  more heav ily  in fe s te d  
than  the  okra lea fed  A cala, The sum m aries of in fe s ta tio n s  w e re : 
August 17- Lone S ta r , 32.75%; Okra le a f ,  29.75% ; August 24- Lone 
S ta r , 57.75% ; Okra le a f , 41.20% ; August 31- Lone S ta r, 70.00% ; 
Okra le a f ,  66.00% . No s ig n if ic an t advan tage  b e c a u se  of le a f  s iz e  
(okra) w as found.
M erkl and  M eyer (1963), in  th e ir  s tu d ie s  on re s is ta n c e  
o f co tton  stra in s  to  b o ll w e e v il, te s te d  F ilo se-O kra  lea f (ac tually  
su p e r okra leaf) a s  one of the  s t r a in s .  The P ilo se -O k ra  had d en se  
ha ir on i t  and the  le a f  w as of super okra le a f sh a p e . Their 
re s u lts  show ed th a t th is  s tra in  had a low  percen tage  of squares 
punctured  under cond itions of low w eev il p re s su re , but when 
w eev il in fe s ta tio n s  in c reased  m arkedly on other p lo ts  a  rapid in ­
c re a s e  in  in fes ta tio n  occurred on th e se  p lo ts .
Reviewing lite ra tu re  on bo ll w e ev il, C ro ss  (1973) s ta te d  
th a t 42 sp e c ie s  of arthropods a re  known a s  p a ra s ite s  on the boll 
w e e v il . He s ta te d  th a t  there i s  ev id en ce  of in c re a s in g  p a ra s itism  
of the  bo ll w eev il. Bra con m ellito r w as much the  m ost im portant 
and  accoun ted  for 74.5%  of the p a ra s i te s  and A liolus cu rcu lion is 
(Fitch) and  Eurvtoma gossvp ii Bugbee ranked a s  second  and th ird  
acco rd ing  to s tu d ies  made in  1965 by C h estn u t and  C ro ss  (1971). 
Johnson e t  a l .  (1973) suggested  th e  p o ten tia lity  o f  H etero  lac cu s
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Burks a s  a p a ra s ite  of b o ll w eev il in  U nited S ta te s .  I t  i s  a p r i­
mary p a ra s ite  of boll w eev il in p a rts  of C o sta  R ica , N icaragua , 
G uatem ala and M exico .
Although the  p o ss ib le  production  of offsprings in a  s in g le  
se a so n , by one pair of w e e v ils , h as  been e s tim ated  a t  12,755,100,* 
a s  a  m atter of fa c t ,  na tu re  has provided a num ber of ag en c ie s  to 
preven t such  e x c e ss iv e  m u ltip lica tio n . The m ost consp icuous of 
th e se  a g e n c ie s  a re  h ea t and in s e c ts  th a t prey upon the  w eev il 
(H unter, 1917). C lim ate  ex erts  a  very  im portant in fluence  upon 
th e  se a so n a l cy c le  of th e  co tton  bo ll w e ev il. H o t, dry sum m ers 
a re  a ls o  un favo rab le . The frequency of ra in s  a s  w ell a s  the to ta l  
ra in fa ll h a s  an  im portant bearing on bo ll w eev il developm ent 
(Fenton and Dunnam , 1929).
W hen in fe s te d  squares fa ll  to  the  g round , they may 
becom e so  h ea ted  th a t the  larvae  may be k illed  in  a few m in u te s .
The in s e c t  in  the  la rv a l s tag e  canno t lea v e  the  sq u are  a s  i t  h a s  
no m eans o f locom otion w ha tever. W here the  in fe s te d  squares 
a re  su b jec ted  to  the  unobstructed  ray s of su n , the  m ortality  i s  
very  h igh . O c ca s io n a lly , a s  many a s  90% of the Immature 
w eev ils  in  co tto n  fie ld s  in sp e c ted  w ere found to  have been d estro y ­
ed through th is  ag en cy . The ex ten t of d e s tru c tio n  holds a c lo se  
re la tio n  to  the  am ount of sh a d e . W hen there  is  no sh a d e , p ra c ti­
c a lly  a l l  of the larvae  and pupae would be k ille d .
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Hinds (1907), d isc u ss in g  som e fac to rs  in  the natu ra l 
con tro l of boll w e e v il , gave a very  in te re s tin g  accoun t of the  
e ffec t o f w eather on th e  su rv iva l of bo ll w e e v il. He observed :
"If th e re  is  a fa ir am ount of m oisture in  th e  so il upto the tim e 
sq u a res  beg in  to form , and  there  then  e n su es  a  period of from 4 
to 6 w eeks of ho t dry w ea th e r, i t  may be ex p ec ted  th a t th e  w ee­
v i l s ,  though ab u n d an t, may be so  e ffe c tiv e ly  checked  a s  to  do 
l i t t le  in ju ry  to  th e  crop  of th a t s e a s o n . An en tire  seaso n  of 
extrem e drough t, even  w ithout ex cep tio n a lly  high tem p era tu re s , 
w ill g re a tly  reduce  the  number o f bo ll w e e v ils . Fallen  sq u a res  
co n ta in  fu lly  70% of the  w eev il s ta g e s  develop ing  in  a f ie ld . All 
fac to rs  of na tu ra l co n tro l seem  to  opera te  more e ffec tiv e ly  a g a in s t  
w eev il s ta g e s  in sq u a re s  than  a g a in s t th o se  in  b o lls .  Ants and  
h e a t a re  the m ost im portant fa c to rs . The e ffe c tiv e n e ss  of h ea t 
from su n sh in e  is  la rg e ly  in fluenced  by spacing  of p la n ts ., w hich 
shou ld  be  w ide for b e s t  r e s u l ts ,  and  by th e  co in c id en ce  d ry n ess  
o f so il  o r a tm osphere . The m ortality  from h e a t in  two groups of 
lo c a li t ie s  having a lm o st id en tica l mean maximum tem peratures 
v a rie s  a s  w idely  a s  be tw een  7 to 20%. E xact rea so n s  for th is  
g rea t d ifference  a re  not a p p aren t. Average c lim atic  v a ria tio n s  do 
not a p p ea r to produce a corresponding  varia tion  in  the av erag e  
m orta lity  of w eev il s ta g e s . The h ig h es t m orta lity  w as found a t  
C orpus C h r is t! , T e x a s , in  co in c id en ce  w ith com paratively  low
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av erag e  maximum and m ean tem pera tu res, but a f te r  an  ex cep tio n a l 
drought extending over som e eight or ten  w e ek s . This occurred  
a ls o  in  w e ll- t il le d  fie ld  w here no t more than o n e -h a lf of the 
ground w as shaded . The proportion of c le a r  to cloudy days an d  
the re la tiv e  ra in fa ll seem  to  in fluence in  co n sid erab le  d e g re e , the 
e ffe c tiv e n e ss  of high tem p era tu res" . He a ls o  reported th a t nearly  
70% of a l l  m ortality found from h ea t or drying occurred during the 
larval s ta g e  and the ra tio  of m ortality  p ercen tag es in  each  w eev il 
s tag e  from heat w as a d u lt 1 : pupa 3 : larva 9 . I t may be m entioned 
tha t the d a ta  w ere c o lle c te d  from 28 lo c a lit ie s  and include  2 to  9 
d a te s  be tw een  June 15 to  O ctober 15, 1906.
P ierce e t  a l .  (1912) found th a t the maximum fa ta l 
tem perature to the boll w eev il w as 123 F, a tem perature frquently  
reached  on a hot burning s o i l .  The minimum fa ta l tem perature to  
the bo ll w eev il w as reported  to be 12 F. They a ls o  reported  th a t 
the c lim a te -a cc o u n te d -fo r m ortality in  fa llen  sq u ares w as 25.7%  in  
A rkansas, 12.5% in L o u is ian a , 37.9%  in T ex as , 30.8%  in  Oklahoma, 
and 11.7% in  M iss iss ip p i during the y ears  from 1906 to 1909. I t 
w as found th a t ,  a s  an  av erag e  of a l l  lo c a tio n s , the m ortality  due 
to c lim ate  w as 3 1 .2 , 3 3 .5 ,  2 0 .3 , and 26.6%  in  1906, 1907, 1908 
and 1909, re sp ec tiv e ly .
Fenton and Dunnam (1929), studying the biology of bo ll 
w eev il a t  F lorence, South C aro lin a , observed  th a t during the m onths
o f July and August of 1925, the m ortality o f w eev ils from h e a t  
averaged  41.18%  in  fa llen  sq u a res . It in c re a s e d  from 16 .95% ,
July  2 , to 70.09% , A ugust 17. There w as co n sid erab le  v a ria tio n  
in  the m ortality in fa llen  squares in d iffe ren t fie lds during th e  
sam e periods; th is  ranging from 35.81 to 4 8 .3 8 % . In 1926, the 
m orta lity  from h e a t in  fa llen  squares varied  from week to  w e e k , 
w ith  a peak  of 48 .7% , July 2 . Later there  w a s  a marked drop for 
two w e ek s , follow ed by in c re a se s  until a se c o n d  peak re a c h e d  on 
A ugust 18. V ariation betw een  different f ie ld s  ranged from 7 .5 1  to 
38 .99% . They m entioned th a t there w as m arked ly  below norm al 
ra in fa ll during th o se  months of high m orta lity  and the tem pera tu res 
w ere  a ls o  co n sid erab ly  h igher than norm al.
The im portance o f c lim ate in co n tro llin g  w eevils w a s  
reco g n ised  even e a r l ie r .  Cook (1911) o b se rv ed  that the  p ro p ag a t­
ion  of w eev ils  is  l e s s  rap id  in dry reg ions a n d  dry p e rio d s . W et 
w eather favors rap id  m ultip lication  of the w e e v i ls .  He fu rth er 
com m ented tha t i t  is  not sa fe  to assum e th a t  improved c u ltu ra l  
m ethods, e a r lin e ss  of v a r ie t ie s ,  or sp e c ia l w eev il re s is tin g  c h a r­
a c te r s  w ill have the  sam e value in humid reg io n s  that th ey  may 
have shown in  dry se a so n s  in  T exas. In th e  absence  o f th e  
lim iting  fac to r o f d rough t, i t  is  not safe to  assum e to a p p ly  the 
a n a lo g ie s  drawn from T exas to more eas te rn  s ta te s ,  he o b se rv e d .
Fenton and Hixon (1935), in an  in v es tig a tio n  to  d e te rm i­
ne the e ffec t of the 1934 drought in Oklahom a on boll w e e v il ,
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noted th a t "The most s tr ik in g  feature o f th e  drought w a s  the 
marked d e fic ie n cy  of ra in fa ll  every month excep t Septem ber and 
N ovem ber, for the en tire  se c tio n  of th e  s ta te .  The to ta l  ra in fa ll 
from M ay to  August in c lu s iv e , was 4 .6  in ch e s  in th e  so u th eas t 
and  it  w as 1 2 .3  inches d e fic ie n t than a v e ra g e . A bsolu te  maximum 
a ir  tem pera tu res have a s ig n ific an t im pact on boll w eev il su rv iva l. 
Although th e s e  tem peratures in them selves a re  ho t fa ta l  to  the 
boll w e e v il, th e ir e ffec t i s  to heat th e  su rface  s o il ,  p a rticu la rly  
if  i t  is  d ry , to e x c e ss iv e ly  high tem p era tu res . Surface so il 
tem peratures su ffic ien t to c a u se  high m orta lity  of w eev il s tages 
in  fa llen  sq u a re s  w ere reach ed  alm ost d a ily  for a period  of appro­
xim ately  tw o m onths. The ac tu a l peak of the h ea t w ave  began on 
June 20 an d  extended through August 2 1 . Maximum tem peratures 
w ere recorded  and only tem peratures from 100 F and up w ere 
c o n s id e re d . At one lo c a tio n , 61 out of 73 days had maximum 
tem peratu res of 100 F or a b o v e . T em peratures a s  h igh a s  112 F 
w ere reco rded  in  two c a s e s ,  with the g re a te s t  frequency  a t  101 
and  105 F . The e ffect o f above com binations of c lim a tic  cond iti­
ons w as to  a c c e le ra te  shedd ing  of fru it on the co tton  p lan ts  and 
k ill  m ost o f th e  immature w eev ils  in fa l le n  squares a n d  young 
bo lls  on th e  ground. Exam inations show ed tha t few im m ature 
w eev ils  w ere  surv iv ing . On August 11 a n d  13, over 2000 hanging 
and  fa llen  d ead  squares a n d  bolls w ere exam ined in  tw o
rep re sen ta tiv e  f ie ld s . The m ortality  due to h e a t ranged from 7 7 ,5  
to  84.0% in  fa llen  sq u ares  and from 33 .3  to 54.0%  in dead hang­
ing  form s. The cotton in  the fie ld  having the  low er m ortality  w as 
a  broad lea fed  varie ty  w ith a fa irly  rank grow th , thus giving m axi­
mum shade p ro tec tio n . A marked drop in m orta lity  occurred in  
Septem ber w hen there w as adequa te  ra in fa ll" .
D uring the co tton  fru iting  se aso n s  of 1929 to  1932 in c lu ­
s iv e , c o lle c tio n s  of fa llen  and hanging co tton  sq u a res  were made 
a t  approxim ately  15-day in te rv a ls  during June , Ju ly , and A ugust 
from e igh t f ie ld s  in  M adison  P a rish , L o u is ian a , se lec te d  to  in c lu ­
de sev era l so il  types of th is  lo ca lity  (Smith, 1936). Tem perature 
and ra in fa ll da ta  were a ls o  c o lle c te d . The repo rt showed th a t the 
to ta l m orta lity  o f the  w eev il s ta g e s  in  the fa lle n  squares w as 
11.42% in 1929, 41.33%  in  1930, 15.33% in  1931, and 24.08%  in  
1932.
In  only  one y e a r , 1930, out of the  four years in  w hich 
those  s tu d ie s  w ere m ade, w as there  a  dry se a so n  during June and 
July . A pparent co rre la tio n s no t only with the ra in fa ll over the  p re ­
ceding  15 d ay s  ( a period approxim ately  covering  the to ta l la rva l 
and  pupal s ta g e s  of the  bo ll w eevil) but a ls o  w ith both m ean and 
the h ig h es t maximum tem perature over the sam e period w as found . 
When the  m ean maximum tem perature was p lo tted  a g a in s t w eev il 
m orta lity , i t  ind ica ted  th a t w ith the  average  maximum tem perature
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every  day approaching  93 F , tem peratures developed  upon the 
ground w ere su ffic ien t to  be le th a l .  The curve for the  h ig h es t 
maximum tem peratures for th e  sam e p eriods show ed th a t the  m orta­
l ity  w as the re su lt  of long d isco n tin u o u s exposure  to  such  tem pe­
ra tu re s  a s  there  w as a very  d is t in c t  co rre la tio n  betw een  the  h e ig h t 
of the  h ig h es t maximum tem perature and the  pe rcen tag e  of bo ll 
w eev il m orta lity . The low point ag a in  w as som e w here near 93 F 
and rap id ly  in c re ased  to  the  h ig h est po in t recorded (50% m ortality) 
a t  maximum tem peratures approaching  105 F. They opined th a t the  
a c tu a l  le th a l tem peratures m ust be  co n sid erab ly  h igher and may be  
developed  only in  co n ta c t w ith  some su rface  such  a s  s o i l ,  s in c e  
a s  h igh a s  105 F produced l i t t le ,  if  a n y , e x c e s s  in  m ortality  of 
b o ll w eev il s ta g e s  in  sq u a res  hanging free ly  in the  a ir .
They a ls o  p red ic ted  th a t, w ith  ra in fa ll much le s s  than  
an  in ch  and a ha lf over the  15-day  p e rio d , m ortality  w as like ly  
to  be  high w hile  p rec ip ita tio n  in  e x c e s s  o f tha t am ount tended to 
reduce  m orta lity . They further observed  th a t the re la tio n  betw een  
ra in fa ll and m ortality  is  a ls o  tied  up w ith  tem pera tu re , w hich 
shou ld  vary  in v erse ly  w ith the  am ount of p rec ip ita tio n  owing moj- 
s t ly  to the im m ediate coo ling  e ffec ts  due to  large  q u an tity  of h ea t 
requ ired  to e ffec t the slow  evaporation  of m oisture from the s o i l .
They concluded  th a t con tinued  high tem pera tu res a re  no t 
n e c e s sa ry  to  e ffec t k ill u n le ss  those  tem peratures a re  o f re la tiv e ly
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low  maxima th a t i s ,  o f the order of 90 to  94 F . A s in g le  day  much
above 95 F is  su ff ic ie n t to  produce heavy m ortality  of th e  bo ll
w eev il in  s ta g e s  in  c o n tac t w ith the  earth  and fa irly  exposed  to
the a c tio n  of the su n , they n o ted .
Fye and Bonham (1970), in  th e ir in v es tig a tio n  "summer 
tem peratures of the  s o il  su rface  and  th e ir e ffec t on su rv iva l of 
boll w e ev ils  in  fa llen  co tton  s q u a re s " , concluded  th a t m ortality  in  
popu lations of im m ature bo ll w e ev ils  in fa llen  sq u a res  on the so il 
su rface  com m enced w hen the sum m ation of the index  o f time 
(1-hour period) x  tem perature above 38 C (100,4  F) reached  60.
All th e  w e ev ils  d ied  w hen the sum m ation reach ed  550. They o b se r­
ved th a t so il  su rface  in  Arizona co tto n  fie ld s  a t ta in s  a mean tem p­
era tu re  of 38 C w hen th e  a ir  tem perature  is  30 C (86 F ), Soil 
su rface  tem pera tu res o f 38 C a re  common when a ir  tem peratures 
a re  low er than 30 C and may reach  60 C w hen a ir  tem pera tu res 
a re  a t  maximum. F requent and prolonged periods w ith tem peratures 
above 38 C im pose a strong b ioclim atic  con tro l on the bo ll w eev ils  
un til la te  se a so n  w hen shading  by m ature co tto n  p lan ts  e n ab les  
the  su rv iva l of the im m ature w e ev ils  in the  sq u a res  on the  so il 
su rfa c e , they  o p in ed ,
Jones (1972) stud ied  the  e ffe c ts  of su p er okra le a f  
sh ap e  on th e  su rv iv a l of immature b o ll w eev ils  in  co tton  f ie ld s .
H e found th a t there  w as a s ig n if ic an t in c re a se  in  the  m ortality  of 
bo ll w eev il s ta g e s  in  fa llen  sq u a res  under the super okra le a f
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p lan t canopy com pared to normal le a f  p lan t canopy , during hot 
dry p e rio d s .
Boll Rot:
C otton  boll ro t Is  a com bination of sev e ra l d is e a s e s  of 
th e  co tton  fru it. These d is e a s e s  may partly  or en tire ly  d e s tro y  
the  imm ature b o lls ,  or may ruin the  seed  and d ecay  the f ib e r .
The rot is  c au se d  by a number of m icroorganism s w hich presum ably 
rem ain dorm ant over the w in ter in the  so il and seed  and resum e 
th e ir  normal v eg e ta tiv e  a c tiv ity  around the low er portions of th e  
p lan t near la y -b y  time or soon th ereafte r  when the ground becom es 
shaded  and m oist a s  a re su lt o f rank growth (Chilton and P inkard , 
1966).
Though co tton  b o ll ro t probably had been noted s in c e  the 
c u ltiv a tio n  of co tton  s ta r te d , the e a r l ie s t  record of tech n ica l value 
w as probably by W ailes (1854) who gave a genera l d e sc rip tio n  of 
decayed  b o lls .  A tkinson (1891), Southworth (1891), and Stonem an 
(1898) w ere the  f irs t to  work on the  then  m ost d e s tru c tiv e  organism s 
c au sin g  d ecay  of co tton  b o lls ,  C olleto trichum  q ossyp li South 
cau s in g  an th racn o se  and  Xanthomonas m alvacearum  (ESF) Dows 
re sp o n s ib le  for angu lar le a f  sp o t. A tkinson (1891, 1892, 1896,
1897) stud ied  the boll ro t problem a t  the Alabama Experim ental 
S ta tio n  and d esc rib ed  many of the  fungi and  bac te ria  w hich w ere  
re sp o n sib le  for the  ro ts .
29
Barre (1913), Edgerton (1912, 1916) and o thers of th is  
period worked on the l i f e -h is to ry , econom ic im portance and  p a rtia l 
con tro l of th e se  organism s. Edgerton (1912) reported tha t 
G lom erella q o s s v p li , Bacterium  m alvacearu tn , D iplodia q o ssy p ln a . 
Fusarium  s p p . , Rhinatricum ten e llu m , and  Q lpetrichum  corpophilum  
w ere the p rin c ip a l c a u sa l o rgan ism s. Barre (1913) show ed that 
d is e a s e - f re e  se e d  could con tro l the an th racn o se  organism . Smith 
(1920) reported tha t the angu la r lea f sp o t bacterium  i s  a so il  borne 
a s  w ell a s  a seed  borne organism  and so  canno t be con tro lled  by 
m eans of se ed  treatm ent a lo n e  in  some a re a s .
D efin ing  co tton  b o ll rot a s  co tto n  fru its  w hich decay  
before the fib ers  have fluffed out through the natu ra l p ro cess  of 
m aturation , Pinkard (1964) em phasized  th e  im portance of environ­
ment in  bo ll ro t developm ent. He reported  tha t bo lls  of a l l  ag es  
a re  prone to  d e ca y  under su ita b le  c o n d itio n s . He su g g ested  that 
the degree o f bo ll d estru c tio n  a ls o  depends on su itab le  environm ent 
for the  c a u sa tiv e  o rgan ism s, b e s id e s  two o ther fa c to rs . Pinkard 
concluded  th a t " . . .  w ith som e e x c e p tio n s , the nature  of environ­
ment surrounding the bo lls and  the  portion of the w hole p lan t on 
w hich the b o ll i s  produced a p p ea r to be th e  key to our major bo ll 
ro t d is e a s e s  in L ou isiana". Edgerton (1912) w as probably one of 
the e a r l ie s t  w orkers to point ou t the ro le  of w eather in  b o ll ro t.
H e su g g ested  th a t w eather w a s  the m ost im portant of th e  severa l
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fac to rs  re sp o n sib le  to in c re a s e  or d ec rease  th e ir  a ttack  an d  th a t 
the co n d itio n s of ex cessiv e  ra in fa ll and hum idity  favored th e  
developm ent o f boll ro ts .
P inckard and C hilton  (1966) l is te d  Fusarium  sp p . , D iplodia 
sp p . , G lom erella  qossypii E d g . , P esto la tia  s p p . , and P e llic u la r ia  
filam entosa  (Pat) Rogers a s  th e  m ost im portan t fungi re sp o n s ib le  
for bo ll ro t in  L ouisiana. T hey further n o ted  th a t their o ccu rren ce  
and order o f im portance a re  s u b je c t to the environm ental, s e a s o n a l ,  
or c u ltu ra l c ircu m stan ces .
U se  of high lev e ls  o f n itrogen and m oisture c a u se s  rank  
growth w hich  provides g e n e ra lly  favorable co n d itio n s for th e  growth 
of b o ll ro t o rgan ism s. A d ir e c t  re la tio n sh ip  betw een th ese  v a riab le s  
w as su g g e s te d  by Scarsbrook e t  a l .  (1961) an d  Ranney (1964).
Ranney (1964) further s ta ted  th a t  with the u s e  of m echanical p ick e rs , 
early  b o lls  rem ain exposed to  th e  environm ent for longer p e rio d  of 
time w hich i t s e l f  is  a major fa c to r  favoring b o ll ro t. E xposure  of 
bo lls  for long periods with th e  com bination o f favorable environm ent 
for b o ll ro t p o se s  a serious problem .
G arber (1964) reported  th a t bottom d efo lia tion  s ig n if ic a n tly  
reduced b o ll ro t d ise ases  bu t a ls o  reduced y ie ld s  in three y e a rs  of 
te s tin g  in  C a lifo rn ia . He fu rth e r sta ted  th a t cu ltu ra l p ra c tic e s  to 
preven t rank  growth proved to  b e  most b e n e f ic ia l  in reducing  b o ll 
d i s e a s e s .  Such prac tices a s  w ider spacing  betw een p lan ts  w ith in
31
th e  row , avo id ing  the e x c e s s iv e  use  o f  n itrogenous fe r t i l iz e r s ,  
and  av o id in g  the tendency  to  o v e r-irr ig a te  helped  to  c o rre c t the 
problem  of rank co tto n . T hese  p ra c itic e s  in  add ition  to  sk ip -row  
p lan tin g  reduced  the b o ll d is e a s e  problem  to a minimum in  
C a lifo rn ia .
Ranney and N ew ton (1963) su g g e s te d  the  se v e rity  of the 
b o ll ro t to be a s so c ia te d  w ith  the num ber o f bo lls open ing  during 
the pe riod  of ad v erse  w e a th e r . Ranney e t  a l .  (1971) s tu d ie d  boll 
rot a s  a ffe c te d  by m ic ro c lim a te . Their s tu d ie s  under labo ra to ry  
co n d itio n s  show ed tha t th e  fungi re sp o n s ib le  for boll ro t w ere 
se r io u s ly  a ffec ted  by on ly  tw o c lim atic  v a r ia b le s , tem pera tu re  and 
m o is tu re . They reported  th a t  opening th e  p lan t canopy  by  bottom  
d e fo lia tio n  or fu ll d e fo lia tio n  resu lted  in  44% more su n lig h t p en e ­
tra tio n  (at one foot le v e l) ,  h igher tem p era tu re s , and  sh o rte r  du ra ­
tio n s  o f 95% or higher r e la tiv e  hum idity w ith in  the p la n t c an o p y . 
All th e s e  cond itions may b e  le s s  fav o rab le  for the developm ent of 
bo ll ro t o rg an ism s. They p red ic ted  th a t in  a re a s  o f h igh ra in fa ll 
such  a s  M iss is s ip p i D e l ta ,  a normal flu ffed  co tton  b o ll w ill 
r e s u lt  i f  good drying c o n d itio n s  p revail fo r 60 to 80 hours fo llow ­
ing sp litt in g  of the bo ll s u tu re s .  In c o n tr a s t ,  i f  bo ll opening  is  
in it ia te d  during periods o f ra in fa ll or co n tin u in g  high hum id ity , 
the b o lls  c an  be sev ere ly  dam aged by ro t o rgan ism s. The 
developm en t of th is  type o f ro t is  g re a tly  in fluenced  by the
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m icroclim ate  o f the  b o ll z o n e . Ranney (1964) a ls o  show ed th a t 
4 x 4  and 2 x 2  sk ip -ro w  p a tte rn s  reduced th e  am ount of b o ll ro t 
b e c a u se  they w ere  more open  th an  so lid  p la n t in g , fa c ili ta tin g  more 
rap id  drying and  in c re a se d  l ig h t penetra tion  in  the  lower p la n t 
z o n e . Newton an d  Ranney (1964) a ls o  rep o rted  reduction  in  b o ll 
ro t from 4.9% in  c h ec k  p lo ts  to  3.9% in  bottom  d efo lia ted  p lo ts  
w h ich  su b s ta n tia te d  th e ir  s ta n d  th a t the m icroclim atic  ch an g e s  
in d u ced  by a more open p lan t canopy  w ere l e s s  favorab le  for 
fu n g a l and  b a c te r ia l  grow th. Pinkard co n c lu d ed  th a t P e llic u la ria  
flla m e n '.osa (Pat) Rogers is  a prim ary c a u se  of co tton  bo ll ro t 
w h ich  grows in  rank  growth and  w here th e re  i s  shade  and h igh  
m o is tu re  c o n d itio n s . He su g g e s te d  th a t one m ethod of co n tro l 
w ou ld  be to grow  v a r ie tie s  hav ing  an open grow th h a b ita t such  
a s  okra lea f ty p e s ,  w hich w ill perm it su n lig h t to  dry the  su rface  
o f th e  p lan t and  p o ss ib ly  m ain tain  the n a tu ra l r e s is ta n c e  o f p la n t .
Bagga an d  Ranney (1969) reported  th a t incubation  of
undam aged and ap p a ren tly  h e a lth y  bo lls  show ed th a t many b o lls
w ere  in fec ted  (44%). The p re sen c e  of m icroorganism s in s id e  th e
b o ll  c o n s titu te s  in fec tio n  p o te n tia l for in te rn a l ro t but not n e c e s ­
s a r i ly  a c tu a l ro t .  A ctual r o t - lo s s  depends upon environm ental
c o n d itio n s  during  b o ll developm ent and o p en in g . The environm ent 
c a n  in h ib it , a l lo w , or a c c e le ra te  the developm en t of ro t in  th e  
in fe c te d  b o ll.
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Y et, an o th er su ggestion  w a s  made by G arber e t a l .
(1966). In th e ir  s tu d ie s  they found t h a t ,  in d e s e r t  c lim ate , even  
though the a ir  m oisture in  a co tto n  f ie ld  may b e  re la tiv e ly  h ig h , 
not a l l  b o lls  becom e d is e a s e d . U nder sim ilarly  humid c o n d itio n s , 
d ise a se d  bo lls  a re  c o n s is te n tly  more prevalen t a t  som e lo ca tio n s  
than  a t  o th e rs . In many in s ta n c e s ,  such  v a ria b ility  w ithin or 
betw een lo ca tio n s  had been re la te d  e ith e r  to th e  abundance of 
d is e a s e  organism s or to  favorab le  cond itions su ch  a s  high re la tiv e  
hum idity . They s ta te d  th a t te s ts  th u s  far did not in d ica te  an y  
strik ing  re la tio n sh ip  betw een the  am ount of carbohydrates p re se n t 
on the su rface  of co tton  b o lls  an d  b o ll d is e a s e . They concluded  
th a t som e a s  y e t un iden tified  m a te ria ls  stim ula te  spore  germ ination . 
The pH of the  bo ll su rface  w as found to  be high enough to in h ib it  
the germ ination of Rhizopus s p o re s , s o ,  maybe th e  pH of th e  
bo ll su rface  is  re la te d  to the p re se n c e  of boll d is e a s e s  a t  c e r ta in  
lo c a tio n s , they  su g g e s te d .
M A T E R I A L S  A N D  M E T H O D S
The te s ts  c o n s is te d  of th ree  s tra in s  rep re se n tin g  d iffe ren t 
le a f  ty p e s ,  ev a lu a ted  a t  two row sp ac in g  le v e ls .  'S to n e v ille  7A’ , 
a com m ercial v a rie ty , re p re se n te d  the  norm al le a f  shape  w hich  had  
broad le a v e s  w ith sh a llo w  lo b es  . The okra le a f  had som ew hat 
d eep e r c le f t s ,  and the  su p er okra le a f  w as very  d eep ly  lobed .
Very o ften  a m ature su p e r okra le a f  c o n s is te d  ju s t  one or two 
narrow  s t r a p s .  The two row sp a c in g s  w ere the so lid  and  sk ip -  
row p a tte rn s . The so lid  p a tte rn  c o n s is te d  o f reg u la r p lan tin g  on 
f la t b e d s  w ith  4 0 -in ch  sp a c in g  be tw een  ro w s. In th e  sk ip -ro w  
p a tte rn  p lan ting  w as done on the  sam e f la t b ed s  sp aced  s im ila rly  
bu t for every  two row s p la n te d , one  row w as sk ip p e d . This is  
c a lle d  2 x 1  sk ip -ro w  p lan tin g  p a tte rn .
The seed  of S to n ev ille  7A w as ob ta ined  from the  S tone­
v ille  Ped igreed  Seed Com pany a t  the  beg inn ing  o f e a c h  s e a s o n .
The L ouisiana O kra-2  (La. O kra-2) an d  L ouisiana Super O kra-2  
(La. Super O kra-2) rep re se n tin g  okra and su p e r okra le a f  sh a p e s , 
w ere deve loped  a f te r  s ix  b a c k c ro s se s  to the S to n ev ille  7A v a r ie ty . 
No s e le c tio n  w as p ra c tic e d  in  the  developm ent of th e s e  s tra in s  
e x ce p t for le a f  sh a p es  and  the  l a s t  b a c k c ro ss  to  S to n e v ille  7A 
w as m ade in  1967. I t  i s  reco g n ised  tha t there  may hav e  been  
som e g e n e tic  change  in  th e  S to n ev ille  7A v a rie ty  a f te r  th e  la s t
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back cro sses  w ere m ade, but th ese  ch an g e s , if  p resen t, w ould 
probably have been of a re la tiv e ly  minor n a tu re . Therefore, th e se  
three co ttons for th is study w ere considered  to  be near iso g e n ic  
for leaf sh a p e .
The design  of the  experim ents w a s  a sp lit-p lo t fa c to ria l 
with the row types a s  m ain -p lo t treatm ents and the three le a f  
shapes a s  su b -p lo t trea tm en ts . The te s ts  w ere  conducted a t  
Baton Rouge and S t. Joseph for three y e a rs , 1971, 1972, and 1973. 
The trea tm en ts were rep lica ted  s ix  tim es e x ce p t in  1971 a t  S t.
Joseph w hen they  w ere rep lica ted  five tim es. Each plot c o n s is te d  
of six  rows and w ere 30 to  40 f t .  long.
T reatm ents:
A. M ain -p lo t trea tm en ts (row ty p es):
1 . Solid-row
2. Skip-row
B. Sub-p lo t trea tm en ts (leaf sh a p es):
1. S tonev ille  7A (normal)
2. La. O kra-2 (okra)
3 . La. Super O kra-2 (super okra)
BATON ROUGE
The te s ts  for a l l  th ree  years w ere conducted  a t  th e
Agronomy R esearch  Farm s itu a ted  on Perkins Road, Baton R ouge, La.
1971: The fie ld  (Essen s i l t  loam) w as layed off in  rows on
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4 0 - inch  c e n te r s .  The bed s w ere d isk e d  ligh tly  p rio r to ap p ly in g  
f e r t i l iz e r s .  The te s t  a rea  w as fe r ti liz e d  on April 19 w ith  400 
lb /a c re  of 10-20 -20  fe r t i l iz e r , a p p lie d  in  w ater-fu rrow  and then  
d isk e d  and  rebedded . No fum igation w as done in  1971.
Ju s t prior to  p lan tin g , th e  b ed s  w ere d ragged  down to  a 
h e ig h t o f ab o u t 4 in ch e s  w ith  a 'D o -A ll' row c o n d itio n e r . T riflu ra lin  
(Treflan) w as a p p lied  a t  th e  ra te  o f 0 . 7 5  lb /a c re  on 2 0 -in ch  band 
an d  inco rpora ted  w ith a W  & A so il  inco rpo ra to r. T errac lo r S u p e r- 
X w as a p p lied  a t  a ra te  of 0 .5  g a l /a c r e  a s  in -fu rrow  sp ray  a t  th e  
tim e of p la n tin g . P lan ting  w as done on M ay 18 w ith  a seed  ra te  
of s ix  liv e  se ed  per foo t and  la te r  th inned  to a s ta n d  of th ree  
p lan ts  per foot before  sq u a rin g . The t e s t  w as s id e -d re s s e d  on 
June 2 5 , w ith  190 lb /a c re  of n itra te  o f so d a . The to ta l  fe r ti l iz e r  
a p p lied  w as 7 0 -8 0 -8 0  lb /a c r e  of N -P -K . Regular in s e c t ic id e  
sch ed u le  w as in it ia te d  on June 3 0 , u s in g  a m ixture of 2 + 1 +
0 . 25  lb /a c re  o f Toxa phene-D D T -M ethy l P arath ion , r e s p e c tiv e ly , 
an d  con tinued  on a 3 to  5 d ay  sc h ed u le  until Septem ber 24. 
A dditional w eed  con tro l w as acco m p lish ed  by the a p p lic a tio n  of 
1 lb /a c re  o f flurom eturon (Cotoran) + 1 .7  lb /a c re  of MSMA + s u r ­
fa c ta n t on a la y -b y  sp ray  made on Ju ly  13. M ech an ica l c u lt iv a ­
tion  and  hand hoeing a ls o  helped  in  co n tro lling  w eed grow th.
A tw en ty -fo o t se c tio n  in  one o f the c en te r  row s w as 
m arked-o ff for m easuring  y ie ld . H a rv es tin g  w as done by hand
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picking a t  a b o u t w eekly  in te rv a ls .  P ickings w ere  made on S e p t­
ember 22 , 2 8 , O ctober 4 , 11, and  November 4 .
1972: The 1972 te s t  w as co n d u cted  on a d iffe re n t plot than the
one used in  1971. The so il type  w as O liv ier s i l t  loam.
The f ie ld  w as f la t  b roken to a dep th  of approxim ately  10 
inches , w ith  a m old-board plow  in the fa l l .  I t  w as la id  off in  
rows on 4 0 -in c h  cen te rs  in ea rly  M arch. The t e s t  area w as fe r t i ­
lized  w ith a b a s a l  ap p lica tio n  of 400 lb /a c re  of 10-20-20 fe r t i l iz e r  
on April 11, a p p lie d  to the c e n te r  of bed a t  4 to  6 inch d e p th . 
Fumigation w as a ls o  done on th e  sam e day w ith  9 .1  lb /a c re  of 
DBCP (Fum azone) for the co n tro l of n em ato d es. The beds w ere  
d isked  lig h tly  prio r to app ly ing  fe rtiliz e r  and  rebedded  a fte r  the  
n em atlc ide  a p p lic a tio n .
Ju s t prior to p lan ting  the  beds w ere d ragged  down to a 
height of four in c h e s  w ith a 'D o-A ll' row c o n d itio n e r  and tr if lu ra lin  
{Treflan) w as a p p lie d  b ro ad c as t a t  the rate  of 0 . 75  lb /a c re ,  in c o r­
porated w ith  a ro tary  hoe; the  beds w ere firm ed w ith  a c u l t l -  
packer. T errac lo r Super-X w as ap p lied  a s  an  in -fu rrow  spray  a t  
the ra te  of 0 .5  g a l /a c re .  A tw o-row  p lan ter w a s  used to m ark- 
off the t e s t  a re a  so  that tw o-row  cu ltiva ting  equ ipm ent cou ld  be 
used . The t e s t  w as p lanted  on April 25, u sin g  a  pu sh -ty p e  hand 
p lan ter, w ith  a seed in g  ra te  of 6 to  8 seed, p e r  h i l l ,  12 in c h e s  ap a rt 
on 40-inch  ro w s . The te s t  w as th inned to th re e  p lan ts  per foot 
prior to sq u a rin g .
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S id e  d ressing  w ith  150 lb /a c re  of n itra te  of soda  w as 
done on June 13 bringing the  to ta l fe r ti liz e r  app lica tion  of 6 4 -8 0 - 
80 lb /a c re  o f N-P-K re sp e c tiv e ly . On the sam e day , 0 .5  lb /a c re  
flurometuron + 0 .8  lb /a c re  of MSMA (equ iva len t of 1 .5  lb /a c re  of 
DSMA) w ere ap p lied  as a d irec ted  spray  on a 20-inch  band to 
control w e e d s . Hand w eeding  w as done from time to tim e to  
accom plish  sa tis fa c to ry  w eed  con tro l. A la y -b y  ap p lica tio n  of 
diuron (Karmex 80% WP) a t  a ra te  of 0 .5  lb /a c re  + 1.25 lb /a c re  
o f MSMA (equ iva len t of 2 . 25  lb /a c re  of DSMA) + su rfac tan t w as 
made on Ju ly  2 0 .
A pplica tion  of in s e c tic id e s  w as begun on June 14 w ith 
0 .1  lb /a c re  o f  Cygon ap p lied  to contro l p lan t b u g s. The regu lar 
in sec tic id e  program  w as in fla te d  on June 26 using a m ixture of 
2 + 1 + 0. 25 lb /a c re  of Toxaphene + DDT + M ethyl Parath ion  
respec tive ly , a n d  continued on a 4 to 7 day  schedu le  t i l l  Septem ­
ber 11. A pp lica tions w ere made w ith a 8-row  John D eere  Hy C y­
c le  sprayer. Down rows of f i ll- in  co tton  w ere provided for 
trave l to p rev e n t m echanical dam age from th e  sprayer to  th e  te s t  
ro w s .
The t e s t  was h a rv e s te d  by hand a t  about w eekly  in te r ­
v a ls  on the follow ing d a te s :  August 29 , Septem ber 6 , 12, 19 , Oc­
tober 5, 12. A to ta l of se v en  pickings w ere m ade. The y ie ld  
w as obtained from a 2 0 -ft. sec tio n  of one of the two c e n te r  rows 
m arked-off e a r l ie r .
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1973: The 1973 te s t  w a s  conducted  in  th e  sam e f ie ld  a s  in  1972.
The random ization  of main p lo ts  w as k ep t a s  in  1972 to  a v o id  
v a ria tio n  due  to  re s id u a l sk ip -ro w  e f fe c ts .  H ow ever, s u b -p lo ts  
w ere  re -ran d o m ized .
The t e s t  area  w a s  fe rtiliz ed  on M ay 2, w ith  400 lb /a c re  
o f 1 0 -2 0 -2 0  fe r t i liz e r  in a 4 - in c h  band to  the  side of d r ill  and 
b e d d e d -u p . I t  w as fum igated  on M ay 10, w ith  6.1 lb /a c r e  of 
DBCP (Fum azone). T riflu ralin  (T reflan), a t  1 .5  lb /a c re , w a s  a p p li­
ed  b ro a d c a s t a t  p lan tin g , a f te r  beds w ere  dragged down a n d  incorpo­
ra te d  w ith a ro tary  hoe . T errac lo r Super-X , a t  the ra te  o f 0 .5  g a l . /  
a c re  in  16 gal. liqu id  per a c re , w as a p p lie d  a s  an in -fu rro w  spray 
a t  p lan tin g  tim e . The te s t  w as p lan ted  on M ay 15 on 4 0 -in c h  
b ed s  using  a tw o-row  c o n e - ty p e  p la n te r . Seed  was p la n te d  a t  a 
ra te  of 6 to  8 seed  per h i l l .  L ater, the t e s t  w as th inned  to  three 
p la n ts  per foo t prior to  sq u a rin g .
On June 12 , 0 .5  lb /a c re  of flurom eturon (C otoran) +
0 .8  lb /a c re  of MSMA (eq u iv a len t of 1 .5  lb /a c r e  of DSMA) + su r­
fa c ta n t w ere  a p p lied  a s  a d ire c te d  sp ray  on a 2 0-inch band  for 
w eed  c o n tro l. S ide d re s s in g  w ith 30 lb /a c r e  of N th rough  am ­
monium n itra te  (33% N ), d is s o lv e d  in 10 g a l /a c r e  of w a te r ,  w as 
m ade w ith  a trac to r-m o u n ted  rig  on July 6 . Diuron w as a p p lie d  
a s  a la y -b y  on July 31 a t  th e  ra te  of 0 .5  lb /a c re  in 19 g a l /a c r e  
of w a te r .
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A mixture of Toxaphene + M ethyl Parath ion  (4:1) w as 
a p p lied  on M ay 31, a t  the  ra te  of 2 .5  p t/a c re  to  con tro l th r ip s . 
R egular in se c tic id e  program w as in itia te d  on June 29 w ith  3 p t/a c re  
of the m ixture un til July 10 and la te r  in c reased  to  4 p t /a c re  on a 
3 to 5 day  schedu le  un til August 29 , The in se c tic id e  program w as 
d isco n tin u ed  prem aturely  s in ce  ra in s p revented  in se c tic id e  a p p lic a ­
tio n s  for f irs t  two w eeks in  Septem ber. Azodrin (0 .25  lb /a c re ) 
w as a ls o  ap p lied  on A ugust 15 and 20 for sp ider m ite c o n tro l. The 
in s e c tic id e s  w ere ap p lied  w ith a 12-row  John D eere 660 Hy C yc le  
sp ra y e r. The sp ray er w as a llow ed only in the border rows of the 
p lo ts  to avoid  m echan ica l injury to  p lan ts  and equipm ent in the  
te s t  row s of each  p lo t.
H arvesting  w as done by hand p ick ing  a t  abou t w eekly  
in te rv a ls  on a 2 0 -f t se c tio n  m arked-off e a r lie r  in  th e  two c e n te r  
row s. A to ta l of five p ick ings were made on the follow ing d a te s : 
O ctober 4 , 9 , 17, November 2 , and D ecem ber 6.
ST. JOSEPH
The so il type  on w hich the  te s ts  w ere conducted  w as 
Com merce s i l t  loam .
1971: The field  w as d is c  harrow ed, bedded in to  rows and dragged
down in  la te  sp rin g . I t  w as fe rtiliz ed  w ith  62 lb /a c re  of N in 
the form of anhydrous am m onia, on M arch 24 , app lied  in the
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c e n te r  of the  b ed . T rifluralin , a t  a  ra te  of 1 lb /a c r e ,  w as ap p lied  
b ro ad cas t on M arch 24 and d isk e d - in . Beds w ere e s ta b lish e d  w ith  
H ipp ing-D isc  on 40 -inch  cen te rs  and le ft for p lan tin g . D alapon , 
a t  a ra te  of 5 lb /a c re ,  w as app lied  approxim ately  one w eek before 
p lan ting  for added johnsongrass w eed co n tro l.
P lanting w as done on M ay 4 , w ith  a cone type p la n te r , a t  
a ra te  of s ix  seed  per foo t. T erraclor Super-X w as app lied  a t  a 
ra te  of 0 .5  g a l/a c re  a s  an in-furrow  spray  for seed ling  d is e a s e  
co n tro l. After em ergence, c e rta in  errors in  p lan ting  w ere d isco v ered  
and co rrec ted  a t  the  e a r l ie s t  opportun ity . T hese rep lan ted  ro w s, 
how ever, w ere avoided in the c o llec tio n  of d a ta .
P ost-em ergence  w eed contro l w as accom plished  by su rface  
ap p lica tio n  of 1 .2  lb /a c re  of flurom eturon and two ap p lica tio n s  of 
diuron + MSMA + su rfac tan t a t  the  recom m ended ra te . In  sp ite  o f 
supplem ental m echanical cu ltiv a tio n  and hand hoeing , w eed s , 
e sp e c ia lly  jo h n so n g ra ss , rem ained a problem  throughout the  s e a s o n .
In s e c ts  w ere contro lled  w ith reg u la r ap p lica tio n s  of 
Toxaphene + DDT + M ethyl Parathion m ixture a t  recom mended r a te s ,  
a t  5 -day  in te rv a ls . A to ta l of 12 ap p lica tio n s  w ere m ade from 
July  21 through Septem ber. The te s t  w as d e fo lia ted  w ith  1.5 p t /a c re  
of Folex in la te  Septem ber.
H arvesting  w as done by hand p icking  a 20 -ft sec tio n  
of one of the two cen te r row s. A to ta l of three p ick ings w ere
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made on O ctober 22 , November 4 , and 23.
1972: The fie ld  w as fe rtiliz ed  w ith  75 lb /a c re  of N in  the form 
of anhydrous am m onia. N itralin  (1 lb /ac re ) w as ap p lied  b ro ad cas t 
and incorpora ted  prior to  p lan ting . The te s t  w as p lan ted  on M ay 
11 w ith a co n e -ty p e  p lan ter on 4 0 -in ch  rows a t  a seed ing  ra te  of 
six  seed  per foo t. I t  w as la ter th inned  to a s ta n d  of three p lan ts  
per foot before sq u arin g . Terraclor Super-X (0 .5  g a l/ac re )  w as 
app lied  a s  an  in -furrow  spray.
Im m ediately a f te r  p lan tin g , 1.5 lb /a c re  of flurometuron 
w as ap p lied  a s  an o v e r- la y  h e rb ic id e . Two post-em ergence  a p p l­
ic a tio n s  of diuron + MSMA + su rfa c tan t were m ade a t  the recomm­
ended ra te s  and m anner to  contro l w e e d s . This w as supplim ented 
w ith m echan ica l cu ltiv a tio n  and hand hoeing w henever required to  
con tro l w eed grow th.
The h a il-s to rm  that occurred  on June 30 , cau sed  c o n s i­
derab le  dam age to  the  c ro p . The p la n ts  lo s t m ost of th e ir  fo liage.
But th e  crop  seem ed to  com pensate  by la te  regrow th .
Twelve a p p lica tio n s  of Toxaphene + DDT + M ethyl P a ra - 
thion m ixture a t  the recom mended ra te  were made a t  5 -d ay  in te r­
v a ls  to  con tro l in s e c ts .  The crop w as defo lia ted  w ith  1 .5  p t /a c re  
of Folex in la te  Septem ber.
H arvesting  w as done by hand picking a s  in the previous 
y ear. Two p ickings w ere made on November 15, and  30.
1973: The fie ld  w as fe rtiliz ed  w ith 64 lb /a c re  of N in  the form
of anhydrous ammonia a t  the  time of bedding . T rifluralin  (1 lb /a c re )  
w as app lied  a s  p re -p la n t incorporated  for weed co n tro l. Flurom e- 
turon (1.2 lb /a c re ) a s  su rface  o v e r-lay  ap p lica tio n  a fte r  p lan ting  
and two post-em ergence  ap p lica tio n s  of flurometuron + MSMA + 
su rfac tan t a t  the recom mended ra te s  provided e x ce llen t w eed c o n t­
ro l. Cygon (0 .1  lb /a c re )  w as app lied  on July 12 and 23, for p lan t 
bug con tro l. M ethyl P arath ion  ( l lb /a c re )  w as ap p lied  a t  5 -day  
in te rv a ls , from August 4 to .October 4 , for contro l of bo ll w eev il 
and bollw orm . The te s t  w as defo lia ted  w ith  1 .5  p t /a c re  of Folex 
on O ctober 4 .
H arvesting  w as done in the  sam e manner a s  1972. A 
to ta l of three p ick ings w ere made; on O ctober 11, 24 , and N ove­
mber 29 .
CHARACTERS EVALUATED 
Soi 1-surface Tem perature:
In the prelim inary s tu d ies  done in 1971 a t  Baton Rouge, 
the so il-su rfa c e  tem perature w as m easured once in  a d a y , w ith in  
two hours a fte r  noon, w ith  a regular therm om eter. The mercury end 
of th e  therm ometer w as p laced  about two inches from the  d rill on 
the so il su rface  under p lan t canopy for two m inutes before  the 
read ing  w as taken  (two read ings per p lo t) . This w as considered
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to be  a t  or near the maximum tem peratu re  of th e  d a y . M easu re ­
m ents w ere taken in  so lid  and sk ip -ro w  plots and  on both s id e s  
of the  te s t  rows (e a s t  and w est). No data w ere obtained for no 
can o p y . The tem perature  m easurem ents were m ade in  degrees 
F a ren h e it.
Temperature a t  the so il su rfa c e  was m easured and r e -  
corded  by a 24-po in t Honeywell E lectron ik -15  recorder w ith c o p p e r-  
c o n s ta n ta n  therm ocouples in d eg rees  Farenheit for the Baton Rouge 
te s ts  o n ly , in 1972 an d  1973. The so il-su rfa c e  tem perature under 
the d iffe ren t le a f -sh a p e  canopies (for so lid  row s only) and on 
open ground with no canopy was reco rd ed  on a 2 4 -h o u r/d ay  b a s is  
from th e  time of p eak  squaring t i l l  cu to u t s tag e  (June 28 to S e p te ­
mber 7 in  1972, and  Ju ly  26 to S ep tem ber 14 in  1973). The tem ­
p e ra tu re  w as recorded from one p robe a t  a time a n d  a t  an  in te rv a l 
of tw o m inutes b e tw een  probes. I t  took  8 m inutes to com plete  1 
re p lic a tio n  and 48 m inutes to co m p le te  a ll  6 re p lica tio n s  for each  
c y c le .
The probes w ere  placed w ith in  two in c h e s  of the c e n te r  
of the  d rill of the tw o te s t  rows a n d  pinned to  th e  ground w ith  
'U ‘ sh ap ed  c lip s . The probes w ere  moved every o ther day to  
d iffe ren t positions on th e  two te s t  row s in order to  sample th e  
w hole p lo t thoroughly. The tem perature  data o f e a c h  plot w ere  
la te r  sum m arized in to  d a ily  maximum tem perature and daily  to ta l  
d eg ree -h o u rs  above 8 5 , 90, and 95 F . D egree-hours are the
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sum m ation of tem peratures ab o v e  a spec ified  deg ree  tim es the  
duration  of the tem perature in  ho u rs . S ince each  probe recorded  
the  tem perature every  48 m inu tes (48/60 = 4 /5 th  of an hou r), the 
deg ree-hou rs w ere  c a lcu la te d  by  m ultiplying th e  number of deg rees 
above the d esig n a ted  tem perature a t  each reco rd ing  w ith 4 /5  (hours). 
Average number of deg ree-hou rs above 85, 9 0 , and 95 F, and  
av erag e  maximum tem peratures w ere  computed for the f irs t w eek , 
second  w eek , and  both w eeks o f each batch  o f squares exposed  
in  both years (1972 and 1973). These data w ere  sub jec ted  to 
a n a ly s is  of v a rian ce  and c o v a ria n c e , with th e  w eev il su rv iva l 
d a t a .
l ig h t  Penetration:
The in c id en t of lig h t in  fo o t-can d le s  a t  the  so il-su rfac e  
under the th ree  p lan t can o p ies  (so lid  row only) and no canopy  w as 
m easured by a G ossen-T rilux  lig h t m eter. The lig h t m easurem ents 
w ere  taken in  the  two te s t  row s of each p lo t, a t  Baton R ouge, 
during  c le a r  su n sh in y  days w ith in  two hours o f noon. The photo 
rec ep to r w as a tta c h e d  to a 4 -fo o t handle w ith  w hich to  ex tend  i t  
so  th a t light m easurem ents w ere  obtained w ithou t d istu rb ing  th e  
can o p y . The photo recep tor w as p laced  on th e  ground touch ing  
th e  stem  of the co tton  p lan t under i ts  canopy to  obtain the  re a d ­
in g . At le a s t  five  read ings per p lo t, includ ing  th e  no canopy  
trea tm en t, w ere obtained  on e a c h  d a te  of m easurem ent. l ig h t
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m easurem ents w ere m ade on se v e ra l day s during  July and  A ugust 
of 1972 and 1973. The tim e requ ired  to tak e  one s e t  o f read ings 
(one d a te ,  a l l  p lo ts) w as abou t 50 to 60 m in u te s . L ight m easu re­
m ents w ere  not m ade in  1971.
R ela tive  H um id ity :
In  the  prelim inary  s tu d ie s  done in  1971, re la tiv e  hum idity 
w as m easu red  w ith  a  p o rtab le  A tkins P sychrom eter #  3Z02B, w ith in  
two h ou rs a f te r  noon , a t  s o il  lev e l and  a t  a h e ig h t of 12 in ch es  
w ith in  th e  p lan t c an o p y . On two d a y s , re la tiv e  hum idity w ith in  
the p la n t canopy  a t  a h e ig h t o f 24 in c h e s  w as a ls o  m easu red . The 
dry an d  w e t bulb tem p era tu res  w ere no ted  in  th e  fie ld  an d  then 
co n v erted  in to  p e rcen t re la tiv e  hum idity .
D uring 1972 and  1973, re la tiv e  hum id ity  w ith in  th e  p lan t 
canopy w as m easured  and  reco rded  by a W ea th e r M easu re  H -311 
hygrotherm ograph. D ata  w ere  c o lle c te d  du rin g  th e  b o ll m atu ration  
periods (Ju ly , A ugust, and  Sep tem ber). S in ce  only s ix  u n its  w ere 
a v a i la b le ,  only two re p lic a tio n s  of the th re e  le a f  sh a p e s  w ere  c o v e ­
red a t  a  tim e for a g iven  p e rio d . H ow ever, th e  reco rd ers  w ere 
moved frequen tly  so  th a t a l l  p lo ts  w ere sa m p le d . E ach hygrotherm o­
graph w as m ounted on a s la n tin g  platform  (4 in ch es  high  on one s id e  
and 2 in c h e s  high on the  o ther s id e ) . T his arrangem ent he lped  
to keep  th e  reco rders on a lev e lle d  p lan e  w hen they w ere  p laced  
re s tin g  on  th e  ridge  on one s id e  and  in to  th e  furrow on th e  other
47
s id e . Each hygrotherm ograph w as p laced  on one of the two te s t  
row s. The human ha ir sen so r w as p laced  abou t two in ch es  aw ay 
from the  c en te r of the  d r ill  and ex tended  v e rtic a lly  from 4 to 12 
in ch es  above the ground. The hygrotherm ographs w ere covered  
w ith 1 / 8 - in ch  gauge nylon ne t to  avo id  the d ire c t sp la sh in g  of 
rain  w ater in to  the recorder and onto  the human ha ir se n so r , thus 
help ing  in  keeping the instrum ents w ith in  c a lib ra tio n . I t  a lso  
helped  in  keeping the  in strum en ts c le a n .
During th e  1972 sum m er, th e  hygrotherm ographs w ere 
moved every  day from August 7 to  28 , but they  w ere moved every 
two days from July 21 to  August 6 and  from August 29 to Septem ­
ber 29 due to the p re ssu re  from o ther w ork. In  1973, the hygro­
therm ographs were moved from plo t to  p lo t every  seven  days due 
to concern  for d istu rb ing  the c a lib ra tio n  of the in s tru m en ts , thus 
sam pling only two re p lic a tio n s  a w e ek . H ow ever, each  instrum ent 
w as moved th ree  tim es a w eek w ith in  the p lo t so a s  to sam ple 
the two te s t  rows of each  p lo t. There w as some d ifficu lty  w ith 
the recording pens o f two hygrotherm ographs and for a w hile  they  
could  no t be u se d . The c lock  of an o th er reco rder go t dam aged 
a fte r  som e time and w as out of com m ission for ab o u t th ree  w e e k s . 
T herefore, data  for only th o se  periods when a ll  th ree  le a f  sh ap es 
w ere covered  w ith in  a rep lica tio n  w ere considered  in  th is  s tu d y .
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Boll W eevil S urv ival:
The o b jec tiv e  w as to  study  the  percen tage  of w eev il 
su rv iva l a s  Influenced by le a f  sh a p es  under fie ld  c o n d itio n s . The 
study  w as made only a t  Baton Rouge. Both so lid  and sk ip  row 
trea tm ents w ere inc luded  in  th e  in v es tig a tio n  in  1971, bu t only 
so lid  row w as inc luded  in  1972 and 1973. Medium s iz e d  ov ip o si­
ted  squares w ere c o lle c te d  from p lan ts  of th e  S tonev ille  7A varie ty  
p lan ted  for the purpose in a sm all iso la te d  p lo t. After egg depo­
s it io n , a tran sp aren t s e a l is  le f t over the  punctu re . I f  a square 
rem ains on the p la n t, the t is s u e  around the se a le d  puncture  may 
p ro life ra te  and form a p ro tuberance . T hese p ro tuberances w ere 
used  a s  a c rite rio n  of egg d ep o sitio n  in th e  fie ld  (Everett and Ray, 
1962). Each w eek , on a s tip u la te d  d ay , such  sq u ares w ere c o ll­
e c te d  in the  m orning. F ifty  sq u ares  w ere sp read  per p lo t a long 
the  length  of e ith e r  in s id e  row , each  w eek . The sq u a res  w ere 
pinned to the  ground w ith tooth  p icks through th e  b ra c ts  avoid ing  
dam age to  the e g g s . The sq u a res  w ere sp read  in  rows of th re e , 
abou t 2 to 5 in ch e s  from the  stem  under the  p lan t c a n o p ie s , and 
a t  le a s t  one inch  from each  o th er. Only one of the two te s t  rows 
w as used a t  any  one d a te  and the  s i te  used  for sp read ing  the  
sq u a res  along the row w as changed  each  d a te  in order to  sam ple 
the  w hole p lo t thoroughly . This p roceedure  w as follow ed for a l l  
the  years ex cep t th a t in  1971 w hen only 25 squares w ere  spread
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each  tim e (instead  of 50), a lte rn a te ly  on the e a s t  and  w est s id e  
of the row.
Several b a tc h e s  of sq u a res  w ere sp read  in  1971 (during 
July and  A ugust), in 1972 (from June 28 to  Septem ber 7 ), and in 
1973 (July 26 to Septem ber 14), ex tending  over sev e ra l w eeks d u ri­
ng the crop duration so  a s  to cover the  c lim a tic  v a ria tio n s  w ith in  
a s e a s o n .
The squares w ere le ft in  the fie ld  for two w eeks and  
then c o llec ted  and exam ined for the  p resence  of an  e sca p e  hole 
made by the emerging a d u lt  w eev ils  or for the  p resen ce  of a liv ing  
or dead  immature w e e v il. In 1971, a fte r  exam ining the  exposed 
sq u a res  they  w ere c la s s if ie d  in to  only th ree  c a te g o r ie s , liv ing , 
dead  or undeterm ined w hen there  w as no e sc a p e  hole or no live  
or dead  w eev il s tag e  in  the  sq u a re . In 1972 and 1973, each  
square  w ithout an e sc a p e  hole w as c la s s if ie d  in to  dead  or liv ing  
a d u lts ,  p u p ae , and la rv ae  a s  th e  c a s e  may be and in to  another 
ca tegory  c a lle d  undeterm ined, th a t i s ,  sq u a res in  w hich there 
w as no ev idence of an  e sc a p e  hole nor the  p resen ce  of a live  or 
dead immature w eev il. The undeterm ined c la s s  may be considered  
a s  dead  s in ce  they might have d ied  in the  egg s ta g e  or early  
larva l s ta g e  which, w hen decom posed , cou ld  not be id e n tif ie d .
For p ra c tic a l p u rp o ses , only the sq u ares  w ith  live  w eev ils  (adult 
or immature) and those  w ith  e sc a p e  ho les w ere coun ted  in
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com puting  p e rc en t su rv iv a l.
For com parison  p u rp o s e s , a  fix ed  num ber of o v ip o sited  
sq u a re s  from e ac h  b a tch  w ere  a ls o  ex p o sed  for the  sam e duration  
in  th e  labo ra to ry  a t  room tem perature  to  s tu d y  th e ir  n a tu ra l em er­
g en ce  r a te .  The w eev il em ergence v a lu e s  ob tained  in  the la b o ra ­
to ry  w ere  c o n sid e red  a s  100% and  the a c tu a l  w eev il em ergence 
v a lu e s  ob tained  in  the fie ld  w ere  a d ju s te d  to  th is .  T his w as  not 
done for 1971.
Boll R o t:
Boll ro t w as repo rted  a s  pounds of lin t  co tto n  lo s t  pe r 
a c re  due  to bo ll ro t .  Ju s t p rio r to  f i r s t  h a rv e s t ,  20 fe e t on one 
in s id e  row of e a c h  p lo t a t  bo th  lo ca tio n s  w a s  m arked off and  the  
num ber of ro tten  b o lls  a t  e a c h  p ick ing  w as c o u n ted . O nly th o se  
b o lls  th a t w ere so  d e te rio ra te d  th a t ,  in  th e  opin ion  of the a u th o r, 
th ey  w ould no t have  been  p ick ed  by a m ech an ica l p ick e r w ere 
c o u n te d . They inc lu d ed  both thoroughly  d e ca y ed  and  ’tigh t-locked*  
b o l l s .
The to ta l  num ber of ro tte n  b o lls  p e r a c re  w as e s tim a te d  by 
m ultip ly ing  the  num ber of ro tte n  b o lls  p e r 20 fee t w ith a  co nversion  
fa c to r . This w as then  m u ltip lied  by the  re s p e c tiv e  a v erag e  b o ll w e i­
gh t and  lin t p e rcen tag e  to o b ta in  the am ount o f co tto n  lo s t .  P ercen t 
b o ll ro t  w as c a lc u la te d  by d iv id in g  pounds of ro tten  lin t  by th e o re tic a l
y ie ld  (h a rv e s ted  l in t y ie ld  + ro tten  lin t) x  100.
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P lan t H eigh t:
Ten p lan ts w e re  se lec te d  a t  random from the two c e n te r
rows fo r  p lan t he igh t m easurem ents a t  Baton Rouge on ly . The
p lan t h e ig h t w as m easu red  from th e  ground to th e  tip  of the  m ain 
s tem . The m easurem ents w ere tak en  in  1971/ 1972, and  1973.
Yield:
H arv es tin g , a t  both lo c a tio n s ,  w as done  by hand p ick in g  
the fu l ly  open and f lu ffy  b o lls  from a  20- f t .  s e c tio n  from one o f 
the tw o c e n te r  row s. P ick in g  w as d o n e  a t  ab o u t w eek ly  in te rv a ls ,  
and w e ig h e d . The to ta l  se e d  co tton  w eigh t per 2 0 - f t .  (of e a c h  
plot) w a s  converted in to  pounds of l in t  per a c re  by m ultip lying 
i t  w ith  a  conversion  f a c to r  and lin t p e rc e n ta g e .
In  1972 and  1973 two 2 0 - f t .  se c tio n s  o f the  two c e n te r
rows w e re  harvested  fo r  y ie ld  p u rp o ses  a t  Baton R ouge. But, th e
y ield  from  only one row  (the row from w hich b o ll ro t  da ta  w ere 
a ls o  o b ta in ed ) w as c o n s id e re d  in  th e  s ta t i s t ic a l  a n a ly s i s .  At S t .  
Jo sep h , o n ly  one of th e  tw o cen te r ro w s (2 0 -ft. sec tio n ) w as 
h a rv e s te d  for y ie ld  p u rp o se s  in  a ll  th re e  y e a rs . A lso , the in te r ­
va ls  b e tw e e n  su c c e s s iv e  p ick ings w ere  longer th an  a t  Baton R ouge. 
The a c r e  conversion  f a c to r  used  for b o th  lo ca tio n s  w as 6 5 3 .4 .
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E a rlin e ss :
E a rlin e ss  is  e x p re ssed  a s  the percen tage  of the  to ta l 
c rop  h a rv ested  a t  the  f irs t p ick in g . This w as ob tained  by d iv id ing  
th e  w eigh t of se e d  co tton  h a rv ested  a t  f i r s t  p ick ing  by th e  to ta l 
w e ig h t of seed  co tto n  ha rv ested  (of a l l  p ick ings) x  100.
A more d e ta iled  study  o f e a r lin e ss  w as conducted  a t  
Baton Rouge o n ly . P ickings w ere  made a t  abou t w eekly  in te rv a ls . 
The percen tage  of crop h a rv ested  by  d a te s  w as ob tained  by d iv id ­
in g  the  accum ulated  amount of co tto n  h arvested  a t  each  d a te  by
th e  to ta l  co tton  h a rv e s te d . W ith  th is  in fo rm ation , i t  cou ld  be 
sh o w n , in d a y s , how the le a f  sh a p es  d iffered  from each  o ther in  
e a r l in e s s  had th ey  been h a rv ested  when approxim ately  70% of the  
crop  of each w as open .
A verage Boll W eig h t:
A 5 0 -b o ll sam ple w as c o lle c te d  from each  p lo t and  w eighed 
to  th e  n e a re s t gram . The sam p les w ere c o lle c te d  a t  the tim e of 
se co n d  picking  a t  Baton Rouge, and  a t  the tim e of f irs t p ick ing  
a t  S t. Jo seph . Average boll w e ig h t w as com puted by d iv id ing  the  
to ta l  w eigh t of the  50-bo ll sam ple by 50.
Lint P ercen tage :
All th e  p ick ings of se e d  co tton  for e ac h  p lo t w ere
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bulked and ginned a fte r  b lending  w ith a m echanical b len d e r. The 
seed  w eigh ts and  lin t  w eigh ts were recorded  for each  p lo t and 
lin t percen tage  w as com puted by the equation:
W eight o f l in t________ x 100
W eight o f seed  + lin t
F iber P roperties:
A 20 g sam ple w as pulled from the lin t  of each  p lo t 
{com posite of a l l  p ick ing  d a te s) and se n t to the Louisiana S ta te  
U n iversity  C otton T esting  Laboratory. M easurem ents for fiber 
len g th , fiber s tre n g th , and fiber f in en e ss  w ere made under con tro l 
led environm ental cond itions in  acco rdance  w ith the American 
S ocie ty  for T esting  and  M a te ria ls  S tan d ard s .
Fiber leng th  a t  both 50% and 2.5%  span length  w ere 
determ ined by a p h o to -e le c tric  M odel 230 D ig ita l F ibrograph. The 
50% sp an  length i s  defined  a s  the d is ta n c e  in  in ch e s  from the 
clam ps to  where 50% of the  fib ers  ex te n d . The 2.5%  span  length  
i s  the  d is tan c e  in  in ch e s  from the clam ps to w here 2.5%  of the 
fibers ex ten d . The 2.5%  sp an  length  c lo se ly  approxim ates the 
value  of hand s ta p lin g . F iber length  uniform ity ra tio  w as d e te r­
mined by the form ula: 50% span  length  x ioo
2 .5% span  length
Fiber streng th  w as determ ined on a P re ss le y  Strength 
T este r a t  1/8 inch  g au g e . The fiber s treng th  is  e x p re ssed  a s
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grams per tex  -  a standard  un it for exp ress ing  fiber s tren g th .
F iber fin en ess w as m easured by a high speed  autom atic  
M icronaire instrum ent. Two determ inations w ere made for each  
sam ple , bu t when th ese  v a lu e s  did  no t fa ll w ith in  the + 0 .2  
to le ren ce  lim it, a th ird  dete rm ina tion  w as made and the av erag e  of 
the  two c lo s e s t  va lues w ere ta k e n .
S ta tis t ic a l  M ethods U s e d ;
All of th e  data  w ere su b jec ted  to  the  app rop ria te  a n a ly s is  
o f v a ria n ce . Locations and y e a rs  w ere an a ly zed  se p a ra te ly  and 
com bined. The F te s t  w as u sed  to determ ine s ig n if ic an t mean 
square  v a lu es  and the D u n can 's  New M ultip le  Range te s t  w as used  
to in d ica te  s ig n ifican tly  d iffe ren t m eans a t  the 5% lev e l of p robab i­
l i ty , The s o il  su rface  tem pera tu re  and  boll w eev il surv ival d a ta  
w ere a ls o  su b jec ted  to re g re ss io n  a n a ly s is .
R E S U L T S  A N D  D I S C U S S I O N
The o b jec tiv e s  of th is  re sea rch  p ro jec t w ere to study  the 
e ffe c ts  of row ty p es and le a f  sh a p e s  on p lan t m icroclim ate , boll 
w eev il su rv iv a l, b o ll rot and o ther im portant agronom ic c h a rac te rs  
o f upland c o tto n . The F v a lu es  for the d iffe ren t ex p re ss io n s  
of so il  su rface  tem pera tu res and p e rcen t b o ll w eev il su rv iv a l are  
p resen ted  in Table 1.
For the d iffe ren t e x p re ss io n s  of so il  su rface  tem peratures 
(1972, 1973) and p e rcen t bo ll w eev il su rv iva l (1971, 1972, 1973), 
th e  s ta t i s t ic a l  a n a ly s is  of th e  d a ta  o f each  ba tch  w as done s e p e ra te -  
ly .  Com bined a n a ly s is  for the b a tc h e s  or y ears  w as not done b e ca u ­
s e  of the  batch  and  c lim atic  in te ra c tio n s . C ovariance  a n a ly s is  w as 
perform ed to study  the re la tio n sh ip  betw een s o il  su rface  tem peratures 
and  p e rcen t bo ll w eev il su rv iv a l. S ta tis t ic a l  a n a ly s is  of the  data  of 
b o ll ro t and  other agronom ic c h a ra c te rs  w as perform ed for each  lo c a ­
tion  and  for com bined lo c a tio n s .
G reater em phasis w as p laced  on the in te rp re ta tio n  of the 
e ffe c ts  of such  so u rces  of v a ria tio n  a s  row ty p es and le a f  shapes 
an d  the  in te rac tio n  betw een them  w hile  d isc u ss in g  bo ll ro t and o ther 
agronom ic c h a ra c te rs . F irs t o rder in te rac tio n s  such  a s  lo ca tio n s x  
trea tm en ts and y ears  x  trea tm en ts w ere g iven  le s s e r  e m p h a sis . The 
second  and th ird  order in te rac tio n s  involving y ears  and lo ca tio n s w ere 
g iven  l i t t le  em phasis b ecau se  of the d iff ic u ltie s  in in te rp re tin g  them .
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T able  1. C a lc u la te d  F v a lu e a  f o r  p e rc e n t b o l l  w eev il e u rv lv a l  and th e  d i f f e r e n t  e x p re ss io n *  o f  e o l l  s u r f a c e  t a ^ e r a t u r e ,  a t  
L a . ,  1977 and 1973.
B aton Rouge,
F v a lu e s
Yearn P ercen t S o l i  s u r f a c e  t e v e r a t u r e e  e x p re ss e d  as
and W eevil t o | . D e llv  Max. T o p . D eare r-h o u r*  above B5 F D ea re r-h o u rs  above 90 F D eare r-h o u rs  above 95 F
B atches S u rv iv a l l e t  Uk. 2nd Wk. Av*. l e t  Wk. 2nd Wk. T o ta l 1 s t  Wk. 2nd Wk. T o ta l l e t  Wk. 2nd Wk. T o ta l
1972
1 24.4*** 9 .63** 9 .43** 10.47** 11.64** 1 .0 0 11.36** 9.07** 0 .0 0 9.52** 4 .0 8 0 .0 0 4 . OS
2 0 .1 3 9.43** 9.15** 15.00** 1 .0 0 0 .7 6 0 .8 5 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0
3 0 .2 9 9 . IS** 2 .87 5.50* 0 .7 6 2 .7 9 3 .91 0 .0 0 1 .3 9 1 .3 9 0 .0 0 0 .0 0 0 .0 0
4 7.4S* 2.87 23.69** 6 .97* 2 .7 9 16.07** 6 .66* 1 .3 9 4 .1 4 * 2 .2 6 0 .0 0 0 .0 0 0 .0 0
S 0 .2 1 23.69** 24.58** 38.77** 16.07** 19.61** 22.28** 4 .1 4 * 13.07** 12.92** 0 .0 0 0 .0 0 0 .0 0
6 3 .7 5 2 4 .S8** 17.35** 24.86** 19.61** 51.04** 41.46** 13.07** 45.16** 38.44** 6 .66* 43.11** 34.00**
7 8.99** 1 7 .3J** 41.09** 54.85** 51.04** 28.60** 48.52** 45.16** 11.52** 30.56** 43.11** 6 .08* 26.21**
8 0 .1 9 41.09** 16.13** 29.82** 28.60** 14.85** 26.39** 11.52** 8.70** 16,21** 6 .08* 4 .96* 8.31**
9 39.36** 16.13** 7.05* 11.55** 14.85** 12.27** 14.29** B.70** 6.82** 9.94** 4 .96* 7 .10* 7.60**
1973
1 0 .21 0 .3 8 2 .10 1 .1 2 0 .6 2 0 .51 0 .3 1 1 .0 0 0 .6 6 0 .52 0 .0 0 0 .0 0 D.flO
2 2 .57 2 .1 0 14.38** 9.50** 0 .5 1 2.22 1 .61 0 .6 6 2 .2 9 0.84 0 .0 0 0 .00 0 .00
3 0 .7 8 14.38** 11.89** 15.94** 2 .2 2 2 .7 7 2 .69 2.29 1.16 1.19 0 .0 0 .62 n.62
4 2 .4 0 11.89** 16.97** 28.08** 2 .7 7 8 .16** 9.51** 1.16 5.72* 5.44* 0 .6 2 3.35 2.42
5 3.52 16.97** 17.64** 20.92** 8 .16** 6 .37* 2 .8 6 5 .72* 4 .73* 4.70* 3.35 2.64 3.86
6 2 .49 17.64** 13.63** 27.88** 6.37* 5 .40* 7.10* 4 ,73* 4 .55* 6.26* 2.86 9.71 2.31
* S ig n i f i c a n t  a t  th e  5“ le v e l  o f  p r o b a b i l i ty ,
** S ig n i f i c a n t  a t  th e  1 '  le v e l  o f  p r o b a b i l i ty .
S.OU g.titfece T em peratures
The average  d a ily  maximum s o il  su rface  tem p era tu res  
for 1971, 1972 and 1973 a re  re sp e c tiv e ly  p resen ted  in  T ab les  2 , 2 a , 
3 and  4 . S o il su rface  tem p era tu re s , e x p re sse d  a s  to ta l  num ber of 
d e g re e -h o u rs  above  85, 90 an d  95 F , for th e  f irs t w e e k , second 
w eek  and tw o w eek  p e rio d s , during  each  b a tch  period a re  presen ted  
in  T ables 5 , 7 and  9 , re s p e c tiv e ly , for 1972 and in T a b le s  6, 8 
and  10, r e s p e c tiv e ly , for 1973.
S uper okra le a f  can o p y  a lm o st a lw ay s re g is te re d  higher 
m ean d a ily  maximum tem pera tu res and h ig h er to ta l num ber o f  d eg ree - 
hours above  8 5 , 90 and 95 F th an  o k ra . O k ra , in  tu rn , generally  
re g is te re d  h ig h er tem perature  v a lu e s  than  no rm al. As a n  average  of 
a l l  b a tc h e s  of 1972 and 1973, norm al le a f  canopy  re g is te re d  3 0 .4 , 
7 .5  and  2 .3  d e g re e -h o u rs  a b o v e  85 , 90 and  95 F, re s p e c t iv e ly . 
S uper okra and  okra lea f c a n o p ie s ,  re s p e c tiv e ly , had 8 .6  and  3.3 
tim es more d e g re e -h o u rs  ab o v e  85 F, 20 an d  6 tim es m ore d eg ree - 
hours above 90 F and  28 an d  7 tim es more d e g re e -h o u rs  a b o v e  95 F 
than  norm al. The no canopy trea tm en t w as  a lw ay s very  m uch higher 
than  su p er okra and had an a v e rag e  of 1 6 8 8 .4 , 1244.6  an d  876.3  
d e g re e -h o u rs  ab o v e  85, 90 a n d  95 F , re s p e c tiv e ly .
A verage d a lly  maximum so il su rfa c e  tem p era tu re :
In  1971, the a v e rag e  d a ily  maximum tem p era tu res  were
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recorded for th e  three le a f  sh ap es  under so lid  and sk ip -row  plantings 
and on both s id e s  (east and  w est) of the  te s t  row s. The d a ta  were 
co llec ted  only for five days in  a w eek .
The average d a ily  maximum tem peratures for th o s e  5-day 
periods (Tables 2 and 2a) show ed th a t the so il  surface tem pera tu res 
w ere s ligh tly  h igher on the  w e s t s id e  of the row than on th e  e a s t  
s id e . This m ay have been  b e c a u se  of the  an g le  of in c id en c e  of 
sun  rays on th e  so il  su rfa ce . It w as a ls o  found that w hen the  crop 
w as young the d ifferences betw een  the e a s t  and w est s id e  tem pera­
tu res were la rg e r but as the p lan ts  grew ta l le r  the d iffe ren c e s  were 
n o t a p p re c ia b le .
T here w as very l i t t le  d ifference  in  th e  average d a ily  
maximum so il su rface  tem peratures o f so lid  and  sk ip  row s. But so il 
su rface  tem peratures u.ider the  le a f sh a p es  varied  a p p re c ia b ly . As 
an  average of the  season  and in every batch  in d iv id u a lly , su p e r okra 
le a f  canopy had higher av erag e  da ily  maximum so il su rface  tem pera­
tu res  than okra and  normal le a f  c a n o p ie s . Okra lea f had h ig h e r 
average  daily  maximum so il su rface  tem peratures than norm al le a f . 
The overall av e rag e  daily  maximum so il su rface  tem peratures w ere 
8 7 .0 ,  88 .9  and  9 1 .9  F under norm al, okra and super okra le a f  
c a n o p ie s , re s p e c tiv e ly .
In 1972, as an  average  of a l l  b a tc h e s , super okra had 
the h ighest m ean da ily  maximum tem peratures (Table 3) am ong the
Table 2 . Average daily maximum so il surface temperature (degrees Farenheit) a s affected by row type
(east side) and canopy type at Baton Rouge, L a ., 1971.
D ates
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Average 97 .9 89 .8 82 .0 82 .6 87 .3 90.2 91.6 91.3 89.1































Average 97 .5 89 .6 81 .9 82 .8 87.2 90 .2 92 .0 91 .1 88 .9
* Averages are based on 4-day data instead of 5-day data, for these periods.
Table 2a . Average daily, maximum so il surface temperature (degrees Farenheit) a s  affected by row type
(west side) and canopy type at Baton Rouge, L a ., 1971.
D ates
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89 .4














































Average 99 .7 92 .0 8 1 .4 81 .9 87 .4 90 .2 92.2 90 .5 89 .4




























92 .3  
88 .9
8 7 .3
Average 9 9 .9 92 .3 8 1 .4 82 .2 87 .2 90 .0 92.3 90 .8 89 .5
* Averages are based on 4-day data instead of 5-day data, for these periods.
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Table 3 . Average dally, maximum so il surface temperature (degrees
Farenheit) a s influenced by type of canopy at Baton Rouge,
L a ., 1972.
D egrees Farenheit
Batch and Canopy____________ F irs t w eek  Second w eek 2-w k Avg,
Batch 1
Normal 88 .8a*  78 .3a  83 .6a
Okra 9 1 .2 b  7 9 .1 a  8 5 .1 a
Super Okra 9 3 .4 b  8 0 .5 b  86 .9b
No Canopy 119 .2c  112 .8c  116.0c
Batch 2
Normal 7 8 .3 a  8 1 .1 a  79 .7a
Okra 7 9 .1 a  8 2 .3 a  80 .7b
Super Okra 8 0 .5 b  8 3 .8 b  8 2 .2 c
No Canopy 112 .8c 107 .5c  110.2d
Batch 3
Normal 81 .1a  8 1 .1 a  81 .1a
Okra 8 2 .3 a  83 . la b  82 .7a
Super Okra 8 3 .8 b  8 6 .0 b  8 4 .9b
No Canopy 107 .5c 112 .6c 110.1c
Batch 4
Normal 8 1 .1 a  7 8 .0 a  79 .6a
Okra 8 3 .1 a  7 9 .8 b  8 1 .4 a
Super Okra 8 6 .0b  8 2 .6 c  8 4 .3b
No Canopy 112.6c 1 0 7 .5d 110.1c
Batch 5
Normal 7 8 .0 a  8 2 .0 a  80 ,0a
Okra 7 9 .8b  8 7 .3 b  8 3 .6b
Super Okra 8 2 .6 c  9 3 .8 c  8 8 .2 c
No Canopy 107.5d  122 .2d  114.8d
Batch 6
Normal 82'. 0a 86 .5a  84 .3a
Okra 8 7 .3 b  9 4 .4 b  9 0 .0b
Super Okra 93 .8c  102 .7c  9 8 .2 c
No Canopy 122.2d 1 2 2 .9d 1 2 2 .5d
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Table 3 . (contd.)
Batch and Canopy
D ecrees  F arenheit 
F irs t w eek Second w eek 2-w k Aver.
Batch 7
Normal 86 .5a 84 .4a 85 .5a
Okra 9 4 .3 b 89 .7b 9 2 .0 b
Super Okra 102.7c 9 7 .6 c 100.1 c
No C anopy 122. 9d 121. 7d 122.3d
Batch 8
Norma 1 84 .4a 8 5 .6 a 8 5 .0 a
Okra 8 9 .7b 88 .9a 8 9 .3 b
Super Okra 9 7 .6 c 98 .2b 9 7 .9 c
No Canopy 121. 7d 116.3c 1 1 9 .Od
Batch 9
Normal 85 . 6a 89 .6a 87 .6a
Okra 88 .9a 95 .8a 9 2 .3 a
Super Okra 9 8 .2 b 107.5b 102.9b
No Canopy 116 .3c 120.2 c 118.2c
* M eans follow ed by a le tte r  in common do no t d iffer a t  the 5 % 
lev e l of p ro b ab ility .
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th ree  le a f  sh a p e s . The mean d a ily  maximum tem peratures w ere 
8 2 .8 , 8 6 .4 , 92 .1  and  115.9 F under norm al, ok ra , super okra and 
no canopy , re sp e c tiv e ly . In every  b a tch , the (2-w eek) average 
d a ily  maximum tem peratures w ere sig n ifican tly  higher under super
okra than under okra or norm al. Okra had a higher 2 -w eek  mean 
da ily  maximum tem peratures than normal in  every  b a tc h , but the 
d iffe ren ces  w ere s ig n ifican t on ly  in  5 out of 9 b a tc h e s . The 2 -w eek  
av erag e  d a ily  maximum tem peratures ranged from 7 9 .6  to 8 7 .6  F 
under normal le a f , from 80.7  to  92 .3  F under okra le a f , from 8 2 .2  
to 102.9  F under super okra and from 110.1 to 122,5 F under the 
no canopy treatm ent.
The average  da ily  maximum tem peratures w ere  higher 
during the f irs t  w eek than during the second w eek in  the 1 s t, 2nd ,
4th and 7th ba tch es w hile  the opposite  w as true in  the  3rd, 5th ,
6th and 9th b a tc h e s . In the 8th b a tch , the average  d a ily  maximum 
tem peratures were abou t the sam e in  both w e ek s .
In 1973, super okra le a f  again  had higher 2 -w eek  mean 
d a ily  maximum tem peratures than  ok ra , and okra had h igher tem pe­
ra tu re  v a lu es than norm al leaf (Table 4). As a n  average  of a ll  b a t­
c h e s ,  the 2 -w eek  m ean da ily  maximum tem peratures w ere 7 8 .5 , 8 0 .4 ,
8 4 .1  and 102.8  F under norm al, o k ra , super okra and no canopy 
tre a tm e n ts , re s p e c tiv e ly . In  the  1st and 2nd b a tc h e s , the  2 -w eek  
av erag e  d a ily  maximum tem peratures were qu ite  low under the th ree
64
Table 4 . Average d a ily  maximum s o il  surface temperature (degrees
Farenheit) a s  influenced  by type of canopy at Baton Rouge,
L a ., 1973.
Batch a n d  C anoov
D ecrees F a ren h e it
F irs t w eek Second w eek 2 -w k  Avo.
Batch 1
Normal 7 9 .0 a * 7 5 .3 a 7 7 .2 a
Okra 7 9 .3 a 7 5 .3 a 7 7 .3 a
Super Okra 7 9 .9 a 7 7 .1 a 7 8 .5 a
No C anopy 9 4 .8 b 1 01 .4b 9 8 .1 b
Batch 2
Norm al 7 5 .3 a 7 6 .2 a 7 5 .7a
Okra 7 5 .3 a 7 6 .4 a 7 5 .9 a
Super Okra 7 7 .1 a 7 9 .7 b 7 8 .4 b
No C anopy 101 .4b 100.8 b 10 1 .1 b
Batch 3
Norm al 7 6 .2 a 7 9 .1 a 7 7 .6 a
Okra 7 6 .4 a 8 1 .6 a 7 9 .0 a
Super Okra 7 9 .7 b 8 7 .2 b 8 3 .4 b
No C anopy 100.8 c 112 .6 c 1 0 6 .7 c
Batch 4
Norm al 7 9 .1 a 7 8 .6 a 7 8 .9 a
Okra 8 1 .6 a 8 3 .2 b 8 2 .4 b
Super Okra 8 7 .2 b 9 0 .0 c 8 8 .6 c
No C anopy 1 12 .6c 112 . Id 112 . 4d
Batch 5
Normal 7 8 .6 a 8 0 .2 a 7 9 .3 a
Okra 8 3 .2 b 8 2 .2 a 8 2 .7 b
Super Okra 9 0 .0c 8 5 .7 b 8 7 .9 c
No C anopy 112 .2d 9 4 .9 c 1 0 3 .5d
Batch 6
Normal 8 0 .0 a 8 4 .5 a 8 2 .3 a
Okra 8 2 ,2 a 8 7 .5 b 8 4 .8 b
Super Okra 8 5 .7 b 8 9 .8 c 8 7 .7 c
No C anopy 9 4 .9 c 95. Od 9 5 . Od
* M eans fo llow ed by a 
lev e l o f p ro b ab ility .
le t te r  in common do not d iffe r  a t the  5%
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th re e  lea f c a n o p ie s ,  a ll  b e in g  below  80 F . The a v e ra g e  d a ily  m ax­
imum tem pera tu res under th e  no canopy  trea tm en t w ere  9 8 .1  F in  
th e  1st ba tch  an d  101.1 F in  th e  2nd b a tc h . In th e  r e s t  o f the  
b a tc h e s ,  the  2 -w eek  a v erag e  d a ily  maximum tem p era tu res  w ere 
re la tiv e ly  h ig h e r under the  th ree  le a f  c a n o p ie s  and no c an o p y . But 
th e  tem pera tu res under the  th re e  le a f  c a n o p ie s  never c ro s s e d  90 F . 
The 2-w eek a v e ra g e  da ily  maximum tem pera tu res ran g ed  from 7 5 .7  
to  8 2 .3  F under norm al l e a f ,  from 7 5 .9  to  8 4 .8  F under okra le a f , 
from  78 .4  to  8 8 .6  F under su p e r  okra le a f  and  from 9 5 .0  to  112 .4  F 
u n d e r no can o p y  trea tm en t. S uper okra le a f  had s ig n if ic a n tly  h igher 
2 -w e e k  mean d a i ly  maximum tem p era tu res  th an  norm al le a f  in  5 out 
6 b a tc h es  w h ile  okra lea f h ad  s ig n if ic a n tly  h igher m ean d a ily  m axi­
mum tem pera tu res than norm al le a f  in  3 ou t of 6 b a tc h e s .
In  a l l  b a tc h e s , th e  av erag e  d a ily  maximum tem p era tu res  
o f  1 s t and 2nd w eeks w ere a b o u t the  sam e e x ce p t in  th e  3rd ba tch  
w h e re  da ily  maximum tem p era tu res  in  th e  2nd w eek  w ere  h igher than  
in  th e  1st w e e k , and  in th e  5th  ba tch  w here d a ily  maximum tem pe­
ra tu re s  during th e  1st w eek w ere  h igher th an  in  the  2nd w e ek .
C o n s is te n tly , i t  w as  found th a t the  d iffe ren c e  betw een  
s u p e r  okra and  norm al le a f  c a n o p ie s  w ere m uch la rg e r th a n  th o se  
b e tw e e n  okra a n d  normal or su p e r  okra and  okra le a f  c a n o p ie s .
D eq ree -h o u rs  above 85 F :
In 1972 (Table 5 ), ag  an  av erag e  of a l l  b a tc h e s , su p er 
okra le a f  canopy  accum ulated  (358 .4) 9 tim es and  okra le a f  canopy 
(141) accum ulated  3 .5  tim es more d e g re e -h o u rs  th an  norm al le a f  
canopy  (3 8 .2 ) . The no canopy  trea tm en t accu m u la ted  2067 .5  d e g re e -  
hours (5 .8  tim es more than  su p e r o k ra).
In a l l  b a tc h e s  e x ce p t 2 and  3 , super okra le a f  re g is te re d  
s ig n if ic a n tly  h igher to ta l d e g re e -h o u rs  above 85 F th an  okra and 
norm al le a f  c a n o p ie s . The okra le a f  canopy  accu m u la ted  more 
d e g re e -h o u rs  th an  norm al le a f  canopy  in  every  b a tc h , bu t i t  w as 
s ig n if ic a n tly  h igher than norm al le a f  in  only  3 out o f 9 b a tc h e s .
In  b a tc h es  2 , 3 and  4 , very  few  d e g re e -h o u rs  above 85 F accum u­
la te d  under th e  three le a f  c a n o p ie s . The to ta l num ber of d e g re e -  
hours accum ulated  ranged from 5 .5  to  7 7 7 .9  under su p e r ok ra , from
6 .1  to  332 .8  under okra and from 0 .5  to  136 .4  under normal le a f .
The to ta l d eg ree -h o u rs  under no  canopy  trea tm en t ran g ed  from 1298.2  
to  2 7 7 8 .4 .
The w eekly  to ta ls  of d e g re e -h o u rs  above  85 F, for e ach  
b a tc h , in  1972, a re  p resen ted  in  Table 5 . The f i r s t  w eek  periods 
c o n trib u ted  more d eg ree-h o u rs  than  the seco n d  w eek  p eriods of b a t­
c h e s  1, 2 , 4 , 7 and 8 , w hile  th e  o p p o site  w as true  in  b a tch es  3 ,
5 , 6 and 9.
O nly s ix  b a tch es  w ere  s tu d ied  in  1973. As an  average
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Table 5 . Soil surface temperature (degree-hours above 85 F) as
influenced by type of canopy at Baton Rouge, La. ,  1972.
Batch and C anopy
D egree-hours above 85 F







2 1 1 . la  
311 .1b  
1640 .8c
0 .0 a  
0 . 9a 
0 . Oa 
628 .1b
136 .4a
2 1 2 .0 a
3 1 1 .1 b









72 8 .1 b
1 .9a  
5 .2 a  
5 ,5a 
570 .1b
1 .9a  
6 ,1a 








5 .3 a  
5 . 5a 
5 7 0 . lb
0 . 5a 












0 .5a  
3 . 6a 
19.3a 
882 .9b
0 . 0a 
4 . la  
12.8b  
668 . 0c
0 . 5a 
7 .7 a  







0 .0a  
4 . la  
12.8b  
6 6 8 . 0c
1 .2a













4 8 .0 a
169.7b
1419.5c
40 .4 a  
186 .6b  
42 8 .7c  
1 3 58 .9d
4 1 .6 a  
2 3 4 .6 b  
5 9 8 .4 c  
2 7 7 8 .4d
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Table 5. (contd.)
D eqree-hours above 85 F
Batch and Canopv F irs t w eek Second w eek Total
Batch 7
Normal 40 .1a 10 .7a 51. la
Okra 186.6b 75 .0a 2 6 1 .6 b
Super Okra 4 2 8 .7 c 2 88 .0b 7 1 6 .7 c
No C anopy 1 3 5 8 .9d 1245.9c 2 6 0 4 .8d
Batch 8
Normal 10.7a 20 .4a 3 1 .1 a
Okra 7 5 .0 a 78 .4a 153.4a
Super Okra 2 8 8 .0 b 2 86 .1b 5 7 4 .lb
No Canopy 1245.9c 1046.3c 2 292 .2c
Batch 9
Normal 20 .4a 57 .0a 7 7 .4 a
Okra 78 .4a 2 54 .4b 3 3 2 .8 b
Super Okra 2 86 .1b 4 9 3 .8c 7 7 9 .9 c
No Canopy 1046.4c 1 2 26 .8d 2273 .2d
* M eans follow ed by a le tte r  in common do not d iffer a t the  5%
lev e l of p ro b ab ility .
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Table 6. Soil surface temperature (degree-hours above 85 F) a s
influenced by type of canopy a t Baton Rouge, L a ., 1973.
D earee-hou rs above 85 F
Batch and Canopy F irs t w eek Second w eek Total
Batch 1
Normal 0 .6a* 0 . 0a 0 .6a
Okra 1 .5a 1 .7a 3 .2  a
Super Okra 0 . 0a 2 .7 a 2 .7a
No C anopy 313 .8b 562 .4b 876 .2b
Batch 2
Normal 0 . 0a 0 .7a 0 .7a
Okra 1 .7a 0 .7 a 2 .4 a
Super Okra 2 .7 a 2 .7 a 5 .4 a
No C anopy 562 .4b 392 .7b 9 55 .1b
Batch 3
Normal 0 .7 a 29. 5a 30 .2a
Okra 0 .7a 9 .4 a 10.1a
Super Okra 2 .7 a 83 .2a 85 .9 a
No C anopy 392 .7b 935 .0b 1327.7b
Batch 4
Normal 2 9 .5 a 2 .8a 3 2 .3 a
Okra 9 .4 a 32 .8a 42 .3a
Super Okra 8 3 .2 a 117 .3b 2 0 0 .6b
No C anopy 9 35 .0b 825 .6c 1760.6c
Batch 5
Normal 2 .8a 9 .1 a 11 .9a
Okra 3 2 ,9a 33. 5a 6 6 .3 a
Super Okra 117.3b 7 8 .4 b 195.7b
No C anopy 8 2 5 .6 c 3 5 5 .3c 1180.9c
Batch 6
Normal 9 .1 a 27 .4a 36. 5a
Okra 33 . 5a 5 9 .Oab 92. Sab
Super Okra 78 .4b 8 6 .9b 165. 3b
No C anopy 3 5 5 .3c 2 6 2 .9c 618. 2c
* M eans follow ed by a le tte r  in common do no t d iffer a t  the 5%
level of p ro b ab ility .
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o f  a l l  b a tc h e s  (Table 6 ), su p e r okra le a f  canopy  (61 .9) accum ula ted  
3 .3  tim es and okra le a f  canopy (36.1) accum ula ted  2 tim es more 
d e g re e -h o u rs  than norm al le a f  canopy  (1 8 .7 ) . The no canopy  tre a t­
ment accum ulated  an av erag e  of 1119 .8  d e g re e -h o u rs  (19 tim es more 
than  su p e r o k ra ) . In  every  b a tch  su p e r okra le a f  canopy  accu m u la ­
ted  more d eg ree -h o u rs  than norm al but s ta t i s t ic a l ly  s ig n if ic a n t d iff­
e re n c e s  w ere found only  in  b a tc h e s  4 , 5 and  6 . Okra le a f  canopy  
accu m u la ted  more d e g re e -h o u rs  than  norm al in  five b a tc h e s , bu t the 
d iffe ren c e s  w ere no t s ta t i s t ic a l ly  s ig n if ic a n t .  The th ree  le a f  c a n o ­
p ies  d id  no t accu m u la te  any a p p re c ia b le  num ber of d e g re e -h o u rs  
during the  1 s t ,  2nd and  third b a tc h e s  an d  the d iffe ren c e s  among the 
th ree  le a f  sh a p es  w ere  a ls o  n o t s ig n if ic a n t . The to ta l num ber of 
d e g re e -h o u rs  accu m u la ted  under th e  le a f  c a n o p ie s  ranged  from 2 .7  
to  2 0 0 .6  under su p e r okra , from 2 .4  to  9 2 .5  under okra a n d  from 
0 .6  to 3 6 .5  under norm al le a f .  The lo w e st num ber of d e g re e -h o u rs  
accu m u la ted  under th e  no canopy  trea tm en t during  the  s ix th  batch  
(618.2) w hich  a ls o  w as the  w e tte s t  period  (9 .0 2  in c h e s  of ra in fa ll) . 
The h ig h e s t  num ber of d eg ree -h o u rs  (1760 .6) accum ula ted  during  the 
fourth  b a tc h  w hich w as the  d r ie s t  period  (0 .3 9  in ch es  of ra in fa ll)  
for the  s e a s o n .
D e g ree -h o u rs  above 90 F ;
As an av erag e  of a l l  b a tc h e s  in  1972 (Table 7 ) , super
Table 7 . Soil surface temperature (degree-hours above 90 F) as
influenced by type of canopy at Baton Rouge, L a ., 1972.
Batch and  Canopy
D egree-hours above 90 F










0 . 0a 
0 . 0a 
0 . 0a 
4 9 3 .2 b
2 1 .0 a  
5 5 .0a 







0 .0a  
0 . 0a 
0 .0 a  
4 9 3 .2 b
0 . 0a 
0 . 0a 
0 . 0a 








S uper Okra 
No C anopy
0 . 0a 
0 . Oa 
0 .0a 




6 7 1 .4 b
1 .6a  
2 .2 a  














4 8 1 .9 c
1 .6 a  
2 .4 a  










4 8 1 .9 c
0 .0 a  
15. la  
5 8 .8 b  
1 1 2 0 .4 c
0 .0 a
15 .3 a









5 8 .8 b
1120 .4c
6 .4 a  
8 9 .6 b  
2 5 9 .2 c  
1 0 7 5 .4d
6 .4 a  
104 .7b  
3 1 8 .0 c  
2 1 9 6 .Od
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Table 7 . (contd.)
D earee-hou rs above 90 F






6 .4 a  
8 9 .6b  











Normal 1.4a 3. 8a 5 . 2a
Okra 13.7a 19.8a 3 3 .1 a
Super Okra 136.7b 147.5b 2 8 4 .2 b
No Canopy 9 6 5 .lc 772 .9c 1738.0c
Batch 9
Normal 3 .8 a 17.4a 2 1 .,2a
Okra 19.4a 137.5a 157.. 0a
Super Okra 147.5b 295 .5b 442.,9b
No Canopy 773 .4c 935 .1c 1708,,6c
* M eans follow ed by a le t te r  in common do not d iffer a t  the 5%
le v e l of p ro b ab ility .
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okra le a f  canopy accum ulated  the h ig h e s t number of degree-hours 
above 90 F (199.3) w hich w as 28 tim es more than  th a t under norm al 
le a f  canopy . Okra le a f  canopy had the next h ig h e s t number of 
d eg ree-h o u rs  (57,8) w hich w as 8 tim es more than  th a t under norm al.
The no canopy treatm ent accum ulated  1565.2 d eg ree-hou rs  w hich w as
7 .9  tim es more than th a t under su p e r okra .
The three le a f  canop ies reg is te red  zero  deg ree-hours in  
the  second  batch  and very  few d eg ree-h o u rs  in  b a tc h e s  3 and 4 .
The d iffe ren ces among le a f  shapes w ere  not s ig n if ic a n t in th ese  
b a tc h e s . In every  b a tc h  (except b a tc h  2) super okra accum ulated 
more d eg ree-hou rs  than  okra and a g a in  okra accum ulated  more d e g re e -  
hours than  norm al. Super okra had s ig n ifican tly  h igher number of 
deg ree-h o u rs  than norm al in  6 of 9 b a tc h e s . Okra le a f  w as s ig n i­
fican tly  h igher than norm al in  only one b a tch . The to ta l d eg ree- 
hours under the th ree  le a f  shapes ranged  from 0 to  442.9  under 
super o k ra , from 0 to 157 .0  under okra and from 0 to  21.2 under 
normal le a f . The to ta l deg ree-h o u rs  under no canopy  treatm ent 
ranged from 839.5  to  2 1 9 6 .0 ,
In 1973 (Table 8), a s  an  average  of a l l  b a tc h e s , super 
okra le a f  canopy reg is te red  the h ig h e s t number of deg ree-hou rs above 
90 F (51.5) w hich w as 6 .5  tim es more than th a t under normal le a f .
Okra le a f  w as the nex t h ig h es t (16 .0) which had tw ice  the num ber 
of deg ree-h o u rs  than under normal le a f .  The no canopy  accum ulated
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Table 8 . Soil surface temperature (degree-hours above 90 F) a s
influenced by type of canopy at Baton Rouge, L a ., 1973.
D eqree-hours above 90 F
Batch and C anoov F irst w eek Second w eek Total
Batch 1
Normal 0 .0a* 0 .0a 0 .0a
Okra 0. 3a 0 .5a 0 .9a
Super Okra 0 .0a 1 .4a 1.4a
No Canopy 132.1b 367 .5b 499 .6b
Batch 2
Normal 0 . 0a 0 . 0a 0 .0a
Okra 0 .5a 0 .0a 0 .5a
Super Okra 1.4a 0 .4 a 1 .8a
No Canopy 367 .5b 257 .6b 625 .1b
Batch 3
Normal 0 .0a 18.5a 18.5a
Okra 0 .0a 5 . la 5 .1a
Super Okra 0 .4a 36 .7a 37 .1a
No Canopy 257 .6b 726 .3b 983 .9b
Batch 4
Normal 22 ,2a 0 .6a 22 .8a
Okra 5 .1 a 16.4a 21 .5a
Super Okra 36 .7a 60 .1b 9 6 .8b
No Canopy 689 .8b 588 .4c 1278.3c
Batch 5
Normal 0 . 6a 1 .8a 2 .4a
Okra 16.5a 17 ,3ab 33. 8a
Super Okra 60 .1b 4 1 .1 b 101.2b
No Canopy 588 .4c 2 4 3 .0c 831 .4c
Batch 6
Normal 1 .5a 5 .9a 7 .5a
Okra 17.3ab 16 .7ab 3 3 .9 ab
Super Okra 4 1 .1b 2 9 .4b 7 0 .5b
No C anopy 243 .0c 121.7c 364 .7c
* M eans follow ed by a 
lev e l of p robab ility .
le tte r  in  common do not d iffer a t th e  5%
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7 6 3 .8  deg ree-hours w hich w as 14 .8  tim es more than th a t under 
su p e r ok ra .
Normal and okra le a f  sh ap es did  no t re g is te r  ap p rec iab le  
num ber of deg ree-h o u rs  above 90 F in  any of the  b a tc h e s . The 
figu res ranged from 0 to  2 2 .8  under norm al le a f  and  from 0 .5  to
3 3 .9  under okra le a f . The super okra le a f  did not accum ulate  s ig ­
n if ic a n t number of d eg ree-hou rs  in the  f irs t  th ree  b a tc h es  but had 
re la tiv e ly  high num ber of deg ree-hou rs in the 4 th , 5th and 6th 
b a tc h e s . The range w as from 1 .4  to 1 0 1 .2 . Okra le a f  did  not 
d iffe r  s ig n ifican tly  from normal le a f  in any of the  b a tc h e s . Super 
okra w as s ig n ific an tly  h igher than  normal in  3 out of 6 b a tc h e s . 
D eg ree-hou rs th a t accum ulated  under the  no canopy  treatm ent ranged 
from 364.7  to 1278 .3 .
D eg ree-hou rs above 95 F :
In 1972 (Table 9 ), a s  an  average  of a l l  b a tc h e s , the 
su p e r okra le a f  accum ulated  the  h ig h es t number of deg ree-h o u rs  
(90 .6) among the lea f sh ap es  w hich w as 113 tim es more than th a t 
under norm al le a f . Okra le a f  had much few er d eg ree-h o u rs  than 
su p er okra (20.9) w hich w as 26 tim es more than  th a t under normal 
le a f .  The average  number of deg ree-hou rs under norm al le a f  w as 
only 0 .8 .  The no canopy  treatm ent accum ulated  an  average  of
1118 .1  deg ree-hou rs (12 .3  tim es more than th a t under super o k ra).
m
Table 9 . S o il surface temperature (degree-hours above 95 F) a s
influenced by type o f canopy at Baton Rouge, L a ., 1972.
D egree-hou rs  above 95 F 
Batch an d  C anopy______________F irs t  w eek Second w eek  T otal
Batch 1
Normal 0 .4 a *  0 ,0 a  0 .4 a
Okra 11, 5a 0 . 0a 11. 5a
Super Okra 2 0 .5 a  0 .0 a  2 0 .5 a
No C anopy  9 6 6 .5 b  3 1 8 .2 b  1284 .7b
Batch 2
Norma 1 0 . 0a 0 . 0a 0. Oa
Okra 0 .0 a  0 .0 a  0 .0 a
Super Okra 0 .0 a  0 .0 a  0 .0 a
No C anopy 3 1 8 .2 b  2 1 6 .0 b  5 34 .2b
Batch 3
Norm al 0 .0 a  0 .0 a  0 .0 a
Okra 0 . 0a 0 . 0a 0 . Oa
Super Okra 0 .0 a  0 .0 a  0 .0 a
No C anopy 2 1 6 .0 b  4 3 1 .1 b  6 47 .1b
Batch 4
Normal 0 .0 a  0 .0 a  0 .0 a
Okra 0 .0 a  0 .0 a  0 .0 a
S uper Okra 0 .0 a  0 .0 a  0 .0a
No C anopy 4 3 1 . lb  3 2 4 .9 b  7 5 6 .0 b
Batch 5
Norm al 0 .0 a  0 .0 a  0 .0 a
Okra 0 . 0a 6 . 4a 6. 4a
Super Okra 0 .0 a  18 .6b  1 8 .6b
No C anopy 3 2 4 .9 b  8 1 0 .6 c  1135 .5c
Batch 6
Norm al 0 .0 a  0 .0 a  0 .0 a
Okra 0 .4 a  3 8 .7 b  4 5 .1 a
Super Okra 1 7 ,1 b  154 .9c  171 .9b
No C anopy 8 1 0 .6 c  8 3 2 .4d 1642 .9c
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Table 9 . (contd.)
Batch and  C anopy
D eoree-hou rs ab o v e  




Normal 0 .0a 0 .0 a 0 .0 a
Okra 38 .7b 5 .8 a 4 4 .5 a
Super Okra 154.9c 67 .7b 222 .6 b
No C anopy 8 3 2 .4d 7 0 4 .3c 1536 .6c
Batch 8
Normal 0 .0a 1 .1a 1 . la
Okra 5 .8a 2 .7 a 8 .4 a
Super Okra 67 .7b 7 1 .5 b 139 .2b
No C anopy 704 .3c 5 6 3 .7c 1268 .0c
Batch 9
Normal 1 .1a 4 .9 a 6 ..0a
Okra 2 .7 a 6 9 .3 a b 72.. 0a
Super Okra 7 1 .5b 171 .0b 242.,4b
No C anopy 563 .7c 6 9 4 .1c 1257.,8c
* M eans follow ed by a le t te r  in  common do no t d iffe r a t the  5%
leve l o f p ro b ab ility .
None of the le a f  sh a p es  accum ulated  any d eg ree-hou rs  
above  95 F in  the  2nd, 3rd and  4th b a tc h e s .  The su p e r  okra lea f 
reg is te red  h igher number of deg ree-h o u rs  than  normal le a f  in  every 
b a tch  excep t b a tc h e s  2 , 3 and 4 , ranging  from 0 to  2 4 2 .4 .  Okra 
le a f  had re la tiv e ly  fewer deg ree-h o u rs  b u t alm ost a lw ay s  more than 
norm al le a f , ranging  from 0 to  7 2 .0 . Normal leaf had a lm ost no 
deg ree-h o u rs  above 95 F in  8 ou t of 9 b a tc h e s . The h ig h e s t num­
ber of deg ree-h o u rs  accum ulated  under norm al leaf w as 6 .0  (batch 
9 ). Super okra w as s ig n ific an tly  h igher th an  normal in  5 out of 9 
b a tc h e s , but th e  d iffe rences betw een  okra and normal w ere  not 
s ig n if ic a n t in an y  b a tch .
In none of the b a tc h e s  in  1973 (Table 10) w ere  there 
s ta t is t ic a l ly  s ig n if ic an t d iffe ren ces  among le a f  sh a p e s . A bsolutely 
no d eg ree-hou rs  above 95 F w ere  recorded  by the th ree  le a f  shapes 
in  th e  1st and 2nd b a tc h e s . In  the o ther four b a tc h e s , th e  d eg ree - 
hours above 95 F under norm al, okra and super okra ran g ed  from 
0 .0  to 1 2 .9 , 2 .0  to  20 ,2  and  17 .0  to  5 5 .9 ,  re s p e c tiv e ly . The 
range for the sam e under no canopy trea tm en t was from 2 1 7 .4  to 
9 4 2 .3 . As an  av erag e  of a l l  b a tc h e s , the  to ta l number of degree- 
hours above 95 F w ere 4 .6 ,  8 .5 ,  25 .5  a n d  513.4  under norm al, 
o k ra , super okra and no canopy  trea tm e n ts , re sp e c tiv e ly .
Table 10. Soil surface temperature (degree-hours above 95 F) as
influenced by type o f canopy at Baton Rouge, L a ., 1973.
Batch and C anopy
D earee-hours ab o v e  95 F 
F irs t w eek  Second w eek  Total
Batch 1
Normal 0 .0a* 0 .0a 0 .0 a
Okra 0 .0a 0 .0a 0 .0 a
Super Okra 0 . 0a 0 .0a 0 .0 a
No Canopy 3 7 .8b 229.3b 267 .1b
Batch 2
Normal 0 .0a 0 .0a 0 .0 a
Okra 0 .0a 0 .0a 0 .0a
Super Okra 0 .0a 0 .0a 0 .0 a
No Canopy 2 29 .3b 158.1b 387 .4b
Batch 3
Normal 0 .0a 12.9a 12.9a
Okra 0 .0a 2 .0a 2 . 0a
Super Okra 0 .0a 17.2a 17 .2a
No Canopy 158.1b 541.9b 700 .0b
Batch 4
Normal 12.9a 0 .0a 12 .9b
Okra 2 .0a 10.3a 12.2 a
Super Okra 17.2a 29 .6a 4 6 .8 a
No Canopy 541 .9b 400.3b 942 .3b
Batch 5
Normal 0 .0a 0 .0a 0 .0 a
Okra 9 .5a 10.7a 2 0 .2 a
Super Okra 29 .6a 26. 3a 55. 9a
No Canopy 4 0 0 .3b 166.2b 566 .5b
Batch 6
Normal 0 . 0a 2 . 0a 2 .0 a
Okra 10.7a 5.9a 16.7a
Super Okra 2 6 .3a 6 . 6a 33. 0a
No Canopy 166.2b 51.2b 217 .4b
* M eans followed by a 
le v e l of p robab ility .
le tte r  in  common do not d iffer a t the 5%
Light Penetra tlon
The amount of sun ligh t penetra tion  through the  th ree  le a f  
c a n o p ie s , m easured a t  the so li su rfa c e , in  fo o t-c a n d le s , a t  d if fe ­
ren t d a te s  in  1972 and 1973, Is p resen ted  in  T able 11 and F ig . 1.
D ata on su n lig h t penetra tion  w ere c o lle c te d  from July 7 to
August 19 on e igh t d ifferen t d a te s  in  19-72 and from July. 12 to
A ugust 22 on four d iffe ren t d a te s  in  1973. The 1972 te s t  w as
p lan ted  on April 25 , and  the 1973 te s t  w as p lan ted  on May 15.
For com parison p u rp o ses , the am ount of sun ligh t p e n e tra ­
tion  through normal le a f  canop ies w as co n sid ered  a s  100%.
In 1972, okra had 63, 53, 42 , 59 , 83 , 96, 278 and 157% 
more sun ligh t penetra tion  than normal a t  the 73rd , 82nd, 88 th , 9 4 th , 
99 th , 106th , 108th and  116th day  a fte r  p lan tin g , re sp e c tiv e ly . Super 
okra recorded  134, 165, 129, 174, 222, 266 , 565 and 537% more su n ­
ligh t penetra tion  than normal on the sam e d a y s . The d a ta  in d ic a te  
th a t a s  the  seaso n  p ro g re sse d , the d iffe ren ces betw een  lea f sh a p es  
a ls o  in c re a se d . This m ost probably  w as due to  the  fac t th a t a s  
the  th ree  le a f  sh ap es approached the  c u t-o u t s ta g e ,  le a f  shedd ing  
w as in it ia te d . Okra and super okra w ere e a rlie r  in  reach ing  the  
c u t-o u t s tag e  and a ls o  lo s t  more of the  fo liage e a r l ie r  than  norm al. 
Normal le a f  a lso  lo s t  some fo liag e , and  th is  i s  show n by the  i n ­
c re as in g  am ounts of sun ligh t penetra tion  for th is  treatm ent a s  th e  
seaso n  p rog ressed . As an average  of a l l  d a te s  in  1972, okra and
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Table 11. Light penetration (foot-candles) a s influenced by type




Norma 1 Okra S . Okra No C anopy
1972
July 7 144c* 235b 337a
July 16 98d 150c 250b 6414a
July 22 85d 121c 195b 6060a
July 28 97d 154c 266b 6190a
August 2 114d 209c 367b 6927a
A ugust 9 156d 306c 571b 6793a
A ugust 11 23 Id 870c 1535b 6117a
August 19 243d 624c 1548b 6148a
Average 153d 360c 688b 6078a
1973
July 12 280d 392c 484b 5864a
July 27 230d 318c 462b 6086a
A ugust 7 96c 130c 242b 6656a
A ugust 22 150d 248c 506b 6376a
Average 189 272 424 6246
O verall . Avera ge 160 313 564 6330
* M eans follow ed by a le tte r  in  common do not d iffer a t  the 5%
lev e l of p ro b ab ility .














1972 Ju ly August 1973 July August
■■ ■ Normal
— — Okra 
——  Super Okra
— No Canopy
F ig . 1. Light penetration  a s  in fluenced  by type of canopy a t  Baton Rouge, La.
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super okra le a f  sh ap es  recorded 135 and 450% more su n lig h t pene­
tra tion  than normal le a f . These figures may be som ew hat in fla ted  
b ecau se  the data  inc luded  m easurem ents a f te r  e x c e ss iv e  le a f  sh e d ­
d ing , If  the la s t  two d a te s  (8 /11 and 8/19) w ere  excluded  from 
averages for the above re a so n , okra and super okra had 72 and 
192% more sun ligh t penetra tion  than  norm al. T hese figu res may 
be more rep re se n ta tiv e  of the le a f  shape a v e ra g e s . N e v e rth e le ss , 
i t  is  im portant to  know th a t a f te r  the c u t-o u t s ta g e , okra and 
super okra a re  much more open canop ied  than  normal This could  
be very  advan tageous in  prom oting sho rte r m aturity  periods and in 
help ing  to  reduce bo ll ro t lo s s e s  by in c reas in g  a e ra tio n . I t  is  
in te re s tin g  to note th a t only 2 .4 ,  5 .6  and 10.7%  of the  to ta l su n ­
lig h t (no canopy) penetra ted  through the norm al, okra and super 
okra le a f  shape  c a n o p ie s , re s p e c tiv e ly , a s  an  average  of a l l  d a te s  
in  1972. At each  d a te  and a s  an  average  of a l l  d a te s  in  1972, 
the  th ree  le a f  sh a p es  w ere s ig n if ic an tly  d iffe ren t from each  o ther.
In  1973, da ta  w ere ob tained  only on four d a te s .  Okra 
recorded  4 0 , 38 , 35 and 65% and super okra recorded  73 , 101,
153 and 237% more su n lig h t a t  th e  so il  su rface  than  norm al lea f 
canopy on the 58 th , 73rd, 84th and 99th day a f te r  p lan tin g . All 
th ree  le a f  sh ap es  w ere highly  s ig n ific an tly  d iffe ren t from e ach  other, 
excep t on the 84th day  a fte r p lan tin g . At th is  d a te ,  normal and  
okra did no t d iffer from each  o th er, bu t both w ere s ig n ifican tly
lower than  super okra.
S elec ting  and com paring only th o se  d a te s  in  1972 (7 /7 ,
7 /22  and 8 /2) and in  1973 (7 /2 7 , 8 /7  and  8/22) w hich  in d ica ted  
tha t m easurem ents were m ade approxim ately  on the  sam e number 
of days a f te r  p lanting  (73rd, 88th and 99th days in  1972, and 73rd , 
84th and 99th days in  1973), show ed th a t the d iffe ren ces  betw een 
le a f  sh a p es  were about the  sam e in  both y e a rs . Okra le a f , for 
exam ple , recorded 63, 42 and 83% more sun ligh t in  1972, and 40 , 
38 and 65% more su n lig h t in  1973, than  normal le a f  for the re s p e c ­
tiv e  d a te s .
In c rease  in  lig h t penetration  due to  okra and  super okra 
lea f sh a p es  over normal le a f  shape  w as e x p ec te d . M ajor (1971) 
reported  th a t a s  an av erag e  o f a l l  fam ilies  and b ra c t types a t  two 
lo ca tio n s in  L ou is iana , okra le a f  in c re a se d  lig h t p ene tra tion  by 
approxim ately  65% over th a t of norm al. H is w as th e  f irs t  pub lished  
report on a c tu a l m easurem ents of ligh t penetra tion  com paring okra 
le a f  w ith  normal le a f  c a n o p ie s . This repo rt is  in  agreem ent w ith  
the  re s u lts  of M ajor's  s tu d y . Ind irec tly  referring to  lig h t p en e tra ­
tion w ere the  reports of Jones and A ndries (1967), A ndries e t a l .  
(1969, 1970), Cook and D oyle (1927) and Brown and C otton  (1937). 
They referred  to okra le a f , or to both okra and super okra le a f 
sh ap es a s  having su b s ta n tia lly  le s s  le a f  a rea  than norm al le a f type 
and o b se rv ed , w ithout quan tify ing  i t ,  th a t more su n lig h t penetra ted
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the open canopies o f okra and super okra le a f  shapes than the more
dense canopy of normal lea f.
This i s  the  f i r s t  pub lished  report on th e  ac tu a l m easu re -
*
m ents of lig h t penetra tion  under super okra le a f  canopy .
R elative  Humidity
R elative hum idity (RH) expressed  in  ab so lu te  v a lu es  for 
1971, and  in  hours per d ay  of 95% or above re la tiv e  hum idity for 
1972 and 1973, is  p resen te d  in  Tables 12 and  13, re s p e c tiv e ly .
In 1971, due to  n o n -av a ilab ility  o f hygrotherm ographs, 
re la tiv e  hum idity w as m easured  by a po rtab le  therm istor p sy ch ro - 
m eter. As an  average  of five d a te s  of m easu rem en ts , le a f  sh ap es  
and row ty p es (Table 12), i t  w as found th a t  th e  RH a t  the so il 
su rface  w as 2.8%  h igher th an  a t  the 12 -inch  heigh t (from so il  su r­
face) in  the  p lan t c an o p y . The RH in the  sk ip -ro w  w as s lig h tly  
low er than  th a t under the  so lid -ro w , both a t  th e  so il su rface  and 
12-inch  le v e l. I t w as a ls o  observed th a t th e  super okra canopy  
had the  lo w est RH v a lu es  a t  both levels am ong the  th ree  le a f  
s h a p e s . Okra lea f canopy had lower RH v a lu e s  than normal le a f  
canopy . But the d iffe ren ces in  RH values am ong canop ies w ere 
g rea te r a t  the  12-inch lev e l than  a t  the so il  su rface  le v e l .  The 
RH v a lu e s  a t  the so il  su rface  lev e l in d ica te  th a t  the so il su rface  
under su p er okra le a f  canopy may dry up f a s te r  than th a t under
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Table 12. Percen t re la tiv e  hum idity a t  th ree  lev e ls  w ith in  the
p lan t canopy  a s  influenced  by row type and lea f shape 
a t Baton Rouge, L a ., 1971.
H eioh t lev e ls  {% RH)
Row types and S o il-su rfa ce  vs 12-in* 12- in . vs 2 4 - in .  @
Leaf Shapes su rface 12- in . 12- in . 2 4 -in .
Solid
Norm al 71 .9 70 .6 53 .8 54.1
Okra 7 2 .6 69 .8 49 .9 48 .6
Super Okra 7 1 .0 66 .6 4 9 .9 48.2
Average 71 .8 6 9 .0 51 .2 50 .3
Skip
Norm al 72 .1 7 0 .8 54 .3 53.1
Okra 7 1 .5 67 .9 50 .2 5 0 .0
Super Okra 7 0 .7 66.9 4 9 .7 49 .1
A verage 7 1 .4 68 .5 51 .4 50 .4
A veraqe of row ty p es
Norm al 7 2 .0 70 .7 54 .1 53 .6
Okra 7 2 .1 6 8 .9 50 .1 49 .3
S uper Okra 7 0 .9 66 .8 4 9 .8 48 .7
O verall Average 7 1 .6 68 .8 51 .3 50 .4
* A verage of 5 d a te s  o f 6 rep lica tio n s  each  (8 /2 0 , 8 /2 5 , 8 /2 6 , 
9 /2 7 / and 8 /3 0 ).
@ Average of 2 dates of 6 replications each (9/13 and 9 /1 4 ) .
okra or no rm al.
M easu rem en ts w ere  m ade on two d a te s  to  com pare RH 
v a lu es  a t  th e  12-in ch  and 2 4 - in c h  he igh ts (from ground lev e l) in  
the  three le a f  can o p ies  under so lid  and sk ip  row  p la n tin g s . The 
d a ta  in d ic a te d  th a t  the RH v a lu e s  in  the p la n t canopy  w ere  s l ig h t­
ly  low er a t  th e  24 -inch  h e ig h t than  a t  the  1 2 -in ch  h e ig h t. There 
w as no d iffe ren c e  in  the RH v a lu e s  of so lid  and  sk ip  ro w s .
A gain , su p e r okra canopy had  low er RH v a lu e s  than  th e  okra and 
norm al le a f  c a n o p ie s ,  and okra le a f  had low er RH v a lu e s  than no r­
m al le a f  c an o p y .
In 1972, RH d a ta  w e re  ob tained  from Ju ly  21 to  Sep tem ber 
2 9 . They a re  sum m arized in  th re e  unequal p e rio d s  b e c a u se  of th e  
m anner in  w h ich  the  data w ere  c o lle c te d  (T able 13). The f i r s t  
and  th ird  p e rio d s  w ere reco rded  on w eekly  c h a r t s ,  w h ile  the  second  
w as recorded  on d a ily  c h a r ts .
The f i r s t  period c o n s is te d  of 17 d a y s  during  p eak  flow ering . 
Normal le a f had  a n  average  of 15 hours per d a y  of 95% or above  
RH; th is  w as 52 and 90 m inu tes p e r day  lo n g er than  for okra and  
su p e r okra , re s p e c tiv e ly . D iffe re n ce s  w ere  s ig n if ic a n t a t  th e  5% 
le v e l of p ro b a b ility . In  the  se c o n d  p e rio d , c o n s is t in g  o f 22 d ay s  
during  la te  flow ering  and e a r ly  b o ll open ing , norm al le a f  recorded
13 .1  hours per d a y  of 95% or ab o v e  RH. T his w as 20 and  46 m in­
u te s  per day  lo n g er than for okra  and super o k ra , re s p e c tiv e ly .
Table 13. R elative hum idity (RH), ex p re ssed  a s  mean duration  
of RH of 95% or a b o v e , a s  a ffec ted  by type of 
canopy a t  Baton Rouge, L a . ,  1972 and 1973.
Years and 
D a tes
D u ra tio n , hours per day
Canopy
Normal Okra Super Okra Averacre
1972
7 /2 1  to  8 /6 15.0a* 1 4 .2b 13 .5c 14.2
8 /7  to  8 /2  8 13.1a 12.8 b 12 .4c 12 .8
8 /2 9  to 9 /29 13 .8a 13.7a 13 .3b 13 .6
S e a so n 's  Avg. 13.9 13 .5 13 .0 13.5
(weighted)
1973
8 /7  to  9 /3 14.5 14.3 13 .6 14.1
9 /1 1  to  10/2 15.3 14 .8 14.5 14.9
10/3  to 10/30 13.0 13 .0 12.7 12 .9
S e a so n 's  Avg. 14.2a 14.0a 13 .5b 14 .0
(weighted)
* M eans follow ed by a le tte r  in  common do not d iffer a t  the 
5% lev e l of p robab ility .
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T hese d ifferences w ere a lso  s ta t is t ic a l ly  s ig n ifican t a t  the  5% 
le v e l. In the third period , c o n s is tin g  of 32 days during bo ll 
opening and h arv estin g , normal averaged  13 .8  hours per day  of 
the d esig n a ted  lev e l of RH. This w as 5 and 48 m inutes per day 
longer than  okra and su p er o k ra , re s p e c tiv e ly . D ifferences b e t­
w een normal and okra w ere not s ta t is t ic a lly  s ig n if ic a n t, but super
okra w as s ig n ifican tly  d ifferen t from normal and okra a t  the 5% 
lev e l of p robab ility .
In  1973, the d a ta  on re la tiv e  hum idity w as recorded  on 
w eek ly  c h a rts  during A ugust, Septem ber and O ctober (Table 13).
As an  average  of a l l  d a te s ,  normal le a f  had 14,2  hours per day 
of RH of above 95% or a b o v e . This w as 12 and 42 m inutes longer 
than  in  okra and  super o k ra , re sp e c tiv e ly . Only normal and  super 
okra le a f  can o p ies  w ere s ig n ific an tly  d ifferen t from each  o th e r.
Normal had 14.5  hours per day  of the  s ta te d  RH in  A ugust. This
w as 12 and 54 m inutes per day  longer than in okra and su p er o k ra ,
re s p e c tiv e ly . In  Septem ber, normal had 15.3 hours per day  of the 
d esig n a ted  RH; th is  w as 30 and 48 m inutes longer than  in  okra 
and super o k ra , re s p e c tiv e ly . In  O ctober, norm al and okra had 
1 3 .0  hours per day  w ith RH of 95% or above; th is  w as 18 m inutes 
longer than  in .s u p e r  okra .
The h ig h est average  duration  of 95% or above RH w as 14.9  
hours per d ay . This occurred from Septem ber 11 to  O ctober 2 , when
the to ta l ra in fa ll rece ived  w as a ls o  the m ost (4 .29  inches) com pa­
red  to  other m onths. In  August (August 7 to Septem ber 3 ), the 
duration  for the  sam e RH lev e l w as 14 ,1  hours per d a y , and in  
O ctober (October 3 to  O ctober 30), i t  w as 12 .9  h o u rs . The to ta l 
ra in fa ll rece iv ed  during th e se  periods w as 3 .1 6  and 2 .9 9  in c h e s , 
re sp e c tiv e ly .
The d a ta  in d ica te  th a t the  open c an o p ies  of okra and 
su p er okra le a f  have som ew hat sh o rte r du ra tions of extrem ely  high 
hum idity than norm al le a f  c o tto n . And, th is  w ould be expec ted  to 
fa c ili ta te  a more rapid drying out of the  so il  su rface  and p lan t 
p a rts  than the d en se  canopy of normal c o tto n . That more open 
type p lan t canop ies re su lt in  sho rte r du ra tions of 95% or above 
re la tiv e  hum idity w as a ls o  reported  by Ranney e t  a l .  (1971). They 
had observed  th a t opening up the  p lan t canopy by bottom d e fo lia ­
tion  or fu ll de fo lia tio n  re su lte d  in  2 to  3 hours sho rte r du ra tions 
of re la tiv e  hum idity of 95% or above during 5 -d ay  p e rio d s .
Boll W eev il Survival
Percent su rv ival of boll w eev ils  from o v iposited  sq u ares  
a s  in fluenced by type of canopy a t  Baton Rouge i s  p resen ted  in  
T ables 14 and 14a for 1971, in  Table 15 and F ig . 2 for 1972, 
and  in Table 16 and F ig . 3 for 1973.
There w ere 11 b a tc h es  of w eev il punctured  squares under
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study  in 1971. Only 25 w eevil ov iposited  squares w ere exposed  
in  each  b a tc h . The no canopy treatm ent was not inc luded  in 
1971, but so lid  and sk ip -row  types w ere inc luded . The ov iposited  
sq u ares w ere spread  on the  e a s t  and w est side  of the  row.
The data  (Tables 14, 14a) in d ica te  tha t the s id e  of the 
row (east or w est) did have some in fluence  on the  w eev il su rv iv a l.
The percen t w eev il su rv ival w as lower on the w est s id e  of the  row 
com pared to the e a s t  s id e  of the  sam e row. It may be  m entioned 
th a t the  da ily  average  maximum so il su rface  tem pera tu res were a ls o  
found to be h igher on the w est s ide  than on the e a s t  s id e . The 
in fluence  of the s id e  of row for both w eevil su rv iva l and  d a ily  
maximum tem peratures w as more pronounced in the so lid -ro w  p lan ­
ting than in the sk ip -row  p lan tin g .
As an  average  of a l l  b a tch es  in 1971, the p e rcen t w eevil 
su rv iva l under so lid -row  w as 54.3  and under sk ip -ro w  w as 5 7 .4 .
The s ta t is t ic a l  a n a ly s is  of ind iv idual batch  data show ed tha t there 
w as no s ig n ifican t d ifference  due to row type in 10 ou t of th e  11 
b a tc h e s .
It w as a ls o  observed tha t super okra and okra lea f c an o p i­
e s  reduced the w eev il su rv iv a l, on an a v erag e , by 12 and 5% over 
normal lea f canopy , re sp e c tiv e ly . But in only one b a tch  w as 
there a s ig n ifican t d ifference  betw een super okra and  norm al.
The sk ip -row  treatm ent w as excluded from w eev il s tu d ies
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Table 14. Percent boll w eev il survival as influenced by row type
(east side) and canopy type at Baton Rouge, L a ., 1971.
B atch Numbers
1 2 3 4
D ates
5 6

























































7 5 .2  
6 8 .7












Average 5 9 .8 5 1 .3 7 3 .0 63 .3 3 5 .7 5 8 .6 5 8 .1











7 4 .6  
7 0 .5
7 1 .7












* This b a tc h  w as exposed  for one  w eek  in s te a d  of two w e e k s .
** Batch 2 w as no t considered  in  com puting th e  average  a s  th e re  w as 
no co rre sp o n d in g  b a tch  for w e s t  s id e  of the  row .
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Table 14a. Percent boll w eev il survival a s  influenced by row type
(w est side) and canopy type at Baton Rouge, L a ., 1971.
Batch Numbers
1 2 3 4 
D a tes
5




































































52 .2b  

















* This ba tch  w as exposed  for one w eek in s te a d  of two w e ek s .
1/  M eans follow ed by a le tte r  in  common do not d iffer a t  the 5% 
leve l of p ro b ab ility .
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in  1972 and 1973 a s  i t  w as fe lt  n e c e ssa ry  to  in c re a se  the number 
of ov iposited  squares to be exposed  from 25 to  50 per p lo t per 
b a tc h . I t  would have been  d ifficu lt to ob tain  the requ ired  number 
of ov iposited  squares for both  so lid  and sk ip -ro w  trea tm en ts on 
the sam e d a te . Furtherm ore, there w as no m arked e ffec t o f row 
type on w eev il surv ival in d ic a te d  in 1971.
In 1972 and 1973 a reference  sam ple of 300 bo ll w eev il 
ov iposited  sq u ares (from the c o llec ted  sq u a res  for each  batch) w as 
a ls o  run , for every b a tc h , a t  room tem perature for the sam e period 
a s  in  the f ie ld , and the bo ll w eev il su rv ival percen tage  w as d e te r­
m ined. I t w as found th a t th is  reference  sam ple  a lw ays had a 
h igher w eev il su rv ival than  under any le a f  sh ap e  canopy in the 
f ie ld . The surv ival data of tfris sam ple w as co n sid ered  a s  100% 
and the fie ld  data  of each  ba tch  w as a d ju s te d  to the co rrespond ing  
reference  sam ple data  for the purpose of m aking a l l  b a tc h e s  com ­
p a ra b le . Only th ese  v a lu es a re  used in the  d is c u s s io n .
The no canopy trea tm en t w as added in  1972 and 1973 
se a so n s  for a study of com parison  w ith le a f  sh ap e  c a n o p ie s .
The m ost c o n s is te n t fea tu re  of th e se  re s u lts  w as th a t the 
percen tage  su rv ival of boll w eev ils  w as lo w e st under no canopy 
com pared to  any  of the th ree  le a f  type c a n o p ie s . This w as o b se r­
ved in  every b a tc h , in  both y e a rs  and during both dry and w et 
p e rio d s . As an  average of a l l  15 ba tches (both y e a rs ) , pe rcen t
w eev il su rv ival w as 13.9 under no can o p y , 8 9 .6  under normal
le a f ,  8 4 .5  under okra le a f  and  7 8 .8  under super okra le a f  canop ies
Super okra and okra lea f s h a p e s , re s p e c tiv e ly , cau sed  12.1  and
5.7%  reduction  in  w eevil su rv iva l over norm al le a f  sh a p e .
In only 4 out of the  9 b a tch es  in  1972 were there  any 
s ta t is t ic a l ly  s ig n ifican t d iffe ren ces d e te c ted  among le a f  shapes 
(Table 15 and F ig . 2 ) . Super okra had s ig n ifican tly  low er su rv i­
val ra te  than normal le a f  shape  in  3 out of the 4 b o tc h e s . In the  
fourth b a tch  the reverse  w as true; super okra had s ig n ifican tly  
h igher su rv iva l ra te  than norm al le a f  canopy .
In the  f ir s t  b a tc h , okra and su p er okra le a f  can o p ies  reg ­
is te re d  22 and 41% reduction  in  w eev il su rv iva l over normal le a f
canopy . The w eev il su rv iva l under no canopy w as reduced by 98% 
over norm al. In the 7th and 9th b a tc h e s , re sp e c tiv e ly , the w eev il 
su rv iva l ra te  w as reduced by 16 and 27% under o k ra , 47 and 6 8 % 
under super okra and by 100 and 95% under no canopy compared 
w ith  normal le a f  canopy . All the  th ree  le a f  sh ap es s ig n ifican tly  
d iffered  from e ac h  o ther in  the  above th ree  b a tc h e s . • The c a lc u la ­
ted  'F ' va lue  for the six th  ba tch  approached  but d id  n o t qu ite  equal 
s ig n if ic a n c e . Okra and super o k ra leaf sh ap es  reduced  th e  w eev il 
su rv iva l in the  s ix th  batch  by 15 and 23% over norm al, re sp ec tiv e ly  
As an  average  of only th e se  b a tch es (1 s t ,  6 th , 7th and 9 th ), the  
w eev il su rv iv a l w as reduced by 20 and 44% of normal under the
okra and super okra le a f  c a n o p ie s , re sp e c tiv e ly .
Table 15. Percent boll w eevil survival as influenced by type o f
canopy at Baton Rouge, L a ., 1972.
Batch and CanoDv
D ates  of 
exposure
% boll w eev il su rv ival 
a c tu a l % of lab o ra -  
va lues tory su rv iv a l®
Batch 1
Normal 57.0a* 83 .8
Okra 6 /29 40 .4b 65.3
Super Okra to 33 .4c 49 .1
No Canopy 7 /13 1.3d 1.9
Reference Sam ple (lab.)@ 6 8 . 0 -
Batch 2
Normal 72 .8a 98 .4
Okra 7 /6 70.5a 95 .3
Super Okra to 73 .5a 99 .3
No Canopy 7 /20 39.0b 52.7
Reference Sam ple (lab .) 74 .0 —
Batch 3
Normal 70 .0a 80 .8
Okra 7/13 71 .0a 82 .0
Super Okra to 73 .9a 85 .3
No Canopy 7 /27 15.2b 17.6
Reference Sam ple (lab .) 8 6 . 6 —
Batch 4
Normal 61 .0b 77 .5
Okra 7 /20 6 6 . Oab 83 .9
Super Okra to 73 .3a 93 .1
No Canopy 8 /3 2 1 .5 c 27 .3
Reference Sam ple (lab .) 78 .7 —
Batch 5
Normal 6 0 .5a 83 .6
Okra 7/27 57.7a 79 .7
Super Okra to 60. 6a 83 .7
No Canopy 8 / 1 0 5 .0 b 6 .9
Reference Sam ple (lab .) 72 .4 -
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Table 15. (contd.)
% boll w eev il su rv iva l
D ates  of ac tu a l % of lab o ra ­
Batch and Canopy exposure values tory su rv iva l
Batch 6
Normal 54.2a 96 .7
Okra 8/3 45 .7a 81 .8
Super Okra to 41 .4a 74 .1
No C anopy 8 /17 3 .0 b 5 .4
Reference Sam ple (lab .) 55 .9 -
Batch 7
Normal 70.2a 98 .5
Okra 8 / 1 0 59 .0b 82 .8
Super Okra to 37 .2c 52 .2
No Canopy 8 /2 4 O.Od 0 . 0
R eference Sam ple (lab .) 71 .3
Batch 8
Normal 47 .5a 9 9 .4
Okra 8/17 44 .9a 9 3 .9
Super Okra to 47 .0a 98 .3
No Canopy 8/31 2 . 0 b 4 .2
Reference Sam ple (lab .) 47 .8 -
Batch 9
Normal 57 .9a 8 2 .4
Okra 8 /24 42 .2b 60 .0
Super Okra to 18. 8c 26 .7
No Canopy 9 /7 2 .7 d 3 .8
Reference Sample 70 .3 —
Averaae of B atches
Normal 61.2 8 9 .0
Okra 55 .7 80 .5
Super Okra 51 .0 73 .5
No Canopy 1 0 . 0 13.3
Reference Sam ple (lab .) 69 .4
@ Both are  sam e; exposed  a t  room tem pera tu res.
* M eans follow ed bv a le t te r  in common do not d iffe r  a t  the 5% 
lev e l of p robab ility . .
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Table 16. Percent boll w eev il survival a s influenced by type of
canopy a t Baton Rouge, L a ., 1973.
% boll w eev il su rv ival
D ates of a c tu a l % of labo ra ­
Batch and Canopy exposure values tory su rv iv a l1
Batch 1
Normal 58 .7a* 9 0 .0
Okra 7 /26 63 .1a 9 6 .8
Super Okra to 61 .2a 9 3 .9
No Canopy
R eference Sample ( la b .)^




Norma 1 78 .9a 9 2 .8
Okra 8 / 2 75 .3a 8 8 . 6
Super Okra to 83 .0a 97 .7
No Canopy 8/16 3 .0 b 3 .5
Reference Sam ple (lab .) 8 5 .0 *-
Batch 3
Normal 60 .7a 80 .9
Okra 8 /9 65 .0a 86 .7
Super Okra to 60 .1a 80 .1
No Canopy 8/23 1 0 . 6b 14.1
Reference Sample (lab .) 7 5 .0 —
Batch 4
Normal 64 .9a 88 .5
Okra 8/17 6 2 .9 a 8 5 .8
Super Okra to 59 .2a 8 0 .8
No Canopy 8/31 2 .5 b 3 .4
Reference Sample (lab .) 73 .3 —
Batch 5 r
Normal 79 .7a 9 9 .6
Okra 8/23 7 6 .0 a 9 5 .0
Super Okra to 6 6 . 5a 83 .1
No Canopy 9 /6 0 .7 b 0 .9
Reference Sample (lab .) 8 0 .0 -
Table 16. (contd.)
% boll w eev il surv ival
Batch and CanoDV




% o f  lab o ra ­
tory  su rv ival
Batch 6
Normal 65 .3a 9 0 .7
Okra 8/31 64.3a 8 9 .3
Super Okra to 61.3a 85 .1
No Canopy 9 /13 44.2b 6 1 .4
R eference Sample 72 .0 —
A veraae o f Batches
Normal 6 8 . 0 9 0 .4
Okra 67.8 90.3
Super Okra 65.2 8 6 . 8
No C anopy 10.7 14 .8
@ Both a re  same; exposed  a t  room tem p era tu res .
* M eans followed by a  le t te r  in common do not d iffer a t  the 5% 
lev e l of p robab ility .
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It w as q u ite  in te re s tin g  to note a reversa l ( s ta tis t ic a lly  
sign ifican t) in th e  above trend  in  the fourth  b a tch . Super okra 
had  the  h ig h es t su rv iva l ra te  follow ed by  okra and norm al. W e e ­
v il su rv ival ra te  w as in c re ased  by 8 and 2 0 % under okra and 
su p e r okra over th a t  of norm al. The d iffe ren ce  between norm al 
and  super okra on ly  w as s ig n if ic a n t.
There w ere  alm ost no d iffe ren ces am ong lea f sh ap es in  
th e  o ther four b a tc h e s  (2nd, 3 rd , 5th and 8 th ) . The su rv iva l ra te  
for the  reference sam ple (laboratory) in  th e  eighth  batch w as very  
lo w . This w as ev iden tly  re f le c ted  in  th e  low  w eevil su rv iv a l for 
a l l  canopy trea tm en ts in th a t pa rticu la r b a tc h .  There is  no e x p la ­
n a tio n  for th is , ex cep t that th e  squares c o lle c te d  for th is  b a tch  
w ere  from a d iffe ren t fie ld  (due to sca rc ity ) than  the squares u sed  
for a l l  o ther b a tc h e s .
In 1972, a s  an average  of nine b a tc h e s ,  super okra had  
the  low est w eevil surv ival am ong the th ree  le a f  canopies (73.5% ) 
follow ed by okra (80.5%) and norm al (89 .0% ), Super okra an d  
okra le a f  canop ies re su lted  in  an  average  reduction  of 16.7 and  
9.4%  in w eevil su rv iva l over norm al, re s p e c tiv e ly .
In 1973, none of the  s ix  b a tch es  show ed s ig n ifican t d if f ­
e re n c e s  among le a f  shapes (Table 16 and F ig .  3). In some 
b a tc h e s  (1s t  and 2 nd) super okra had s lig h tly  higher su rv ival ra te  
than  e ith e r okra or normal; w hile  in o th e rs , i t  had lower su rv iv a l
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ra te  than  okra and  norm al. In  the fifth  ba tch  the p e rcen t w eev il 
su rv ival under super okra w as 83 .1% , a  low er p e rcen tag e  su rv iva l 
than  normal (99.6%) and  okra (95.0% ). T hese d iffe ren ces w ere not 
s ta t is t ic a lly  s ig n if ic a n t. The 1973 average  w eev il su rv iva l w as 
90.4%  under norm al le a f , 90.3:% under okra le a f  and 8 6 . 8 % under 
super okra le a f  c a n o p ie s . The super okra and okra le a f  canop ies 
cau sed  an  average  reduction  of 4 .1  and 0.1% over norm al, re s p e c ­
tiv e ly . The 1973 se aso n  w as an  e sp e c ia lly  w et one w hich d id  
no t le t  the so il su rface  tem perature r ise  high enough under the 
p lan t canop ies to  c a u se  ap p rec iab le  m orta lity . O verall bo ll w eev il 
su rv iva l under th e  th ree  p lan t can o p ies  w as ap p rec iab ly  low er in  
1972 (81%) than in  1973 (91.9% ).
The num ber of a c tu a l dead  imm ature bo ll w eev il s ta g es  
observed under the  four c an o p ies  in  1972 and 1973 a re  p resen ted  
in  T ables 17 and  18, re sp e c tiv e ly . The percen tage  of dead  w eev ­
i ls  w as c a lcu la te d  by the  form ula:
number of dead  w eev ils  (ac tua lly  iden tified) x  1 0 0 .
number of liv e  + dead  (ac tua lly  iden tified )
The apparen t dead forms th a t could  not be  id en tified  w ere 
not included  in  th e se  a v e ra g e s . These data  w ere not su b jec ted  to  
a s ta t is t ic a l  a n a ly s is .
As an  average  of n ine  b a tc h es  in  1972, the  p e rcen tag e  of 
dead  w eev ils  (identified) w as 4 .5 ,  6 .2 ,  13 .1  and 5 9 .4  under
>1 I
Table 17. M orta lity  (Identified) in  im m ature b o ll w e ev il s ta g e s  a s  
a ffe c te d  by type of canopy  a t  Baton R ouge, L a . ,  1972.
Batch and 
CanoDv
O bserved  D ead  W eev ils  




W ee v ils
(no .)
P e rc e n t i
D ead
W e e v ils
Batch 1
Norm al 1 7 3 11 168 6 . 2
Okra 1 5 2 8 131 5 .8
Super Okra 5 7 3 15 97 1 3 .4
No C anopy 1 2 0 2 4 3 3 .3
Batch 2
Norm al 0 2 4 6 2 1 2 2 . 8
Okra 2 2 0 4 205 2 . 0
Super Okra 0 1 0 1 204 0 .5
No C anopy 16 16 5 37 113 2 4 .7
Batch 3
Norm al 1 7 5 13 196 6 . 2
Okra 0 2 3 5 203 2 .4
Super Okra 0 6 4 1 0 216 4 .4
No C anopy 2 151 3 156 45 7 7 .6
B atch 4
Norm al 1 6 11 18 177 9 .2
Okra 0 3 4 7 191 3 .5
Super Okra 0 4 1 5 217 2 .3
No C anopy 38 30 3 71 64 5 2 .6
Batch 5
Norm al 0 0 1 1 173 0 . 6
Okra 0 8 3 11 168 6 . 2
Super Okra 0 23 7 30 173 14 .8
No C anopy 4 43 0 47 15 7 5 .8
Batch 6
Norm al 0 0 1 1 160 0 . 6
Okra 0 2 3 5 132 3 .7
Super Okra 0 15 3 18 1 2 1 1 3 .0




Batch and O bserved D ead W eev ils  (no .) W eevils D ead
C anopy Larvae PuDae A dults Total (no.) W eevls
Batch 7
Normal 0 1 8 9 193 4 .5
Okra 0 0 6 6 166 3 .5
Super Okra 0 9 9 18 1 1 0 14.1
No C anopy 0 0 0 0 0 —
Batch 8
Normal 0 0 0 0 129 0 . 0
Okra 0 0 1 1 130 0 . 8
Super Okra 0 0 3 3 134 2 . 2
No C anopy 1 6 0 7 7 5 0 .0
Batch 9
Normal 0 15 0 15 170 8 . 1
Okra 0 46 2 48 122 2 8 .2
Super Okra 0 103 0 103 54 6 5 .6
No Canopy 0 42 0 42 8 8 4 .0
T otal of 
a l l  B atches
Normal 3 38 33 74 1578 4 .5
Okra 3 6 8 24 95 1448 6 . 2
Super Okra 5 159 30 2 0 0 1326 13.1
No Canopy 63 315 13 390 267 5 9 .4
* Percen t D ead W eev ils  is  c a lc u la te d  by the  formula:
T otal Dead_______________x  100
T otal D ead + Total Live
Table 18. M ortality (identified) in immature boll w eev il stages as
affected  by type of canopy at Baton Rouge, La. ,  1973.





C anopy Larvae Pupae Adults Total (no.) W eev ils
Batch I
Normal 0 1 3 4 177 2 . 2
Okra 0 1 2 3 2 0 0 1.5
Super Okra 0 5 4 9 176 4 .9
No Canopy 0 117 36 153 17 90 .0
Batch 2
Normal 0 3 2 5 213 2 .3
Okra 0 1 1 2 209 1 . 0
Super Okra 1 2 0 3 232 1.3
No Canopy 1 8 8 2 91 8 91 .9
Batch 3
Normal 0 3 1 4 171 2 .3
Okra 0 5 3 8 181 4 .2
Super Okra 1 6 3 10 171 5 .5
No Canopy 2 36 10 48 31 60 .8
Batch 4
Normal 0 0 0 0 185 0 . 0
Okra 0 2 0 2 176 1 . 1
Super Okra 0 2 0 2 167 1 . 1
No Canopy 1 146 0 147 5 96 .7
Batch 5
Normal 0 0 0 0 2 1 0 0 . 0
Okra 0 0 0 0 269 0 . 0
Super Okra 0 3 0 3 179 1.7
No Canopy 0 0 0 0 2 —
Batch 6
Normal 0 1 0 1 158 0 . 6
Okra 0 0 0 0 158 0 . 0
Super Okra 0 0 0 0 157 0 . 0
No Canopy 0 1 0 1 132 1 .5
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Table 18. (Contd.)





CanoDv Larvae PuDae Adults Total (no.) W eev ils
Total of 
a l l  Batches
Normal 0 8 6 14 1114 1 . 2
Okra 0 9 6 15 1193 1 . 2
Super Okra 2 18 7 27 1082 2 .4
No C anopy 4 388 48 440 195 69 .3
* Percent D ead W eev ils  is  c a lc u la te d  by the formula: 
Total D ead x 100
Total Dead + T otal Live
norm al, o k ra , super okra and  no canopy  trea tm en ts , re sp ec tiv e ly  
(Table 17). As an a v e rag e  o f six b a tc h e s  in 1973, th e  figures 
for the sam e were 1 .2 ,  1 .2 ,  2 .4  and 69.3%  in the  sam e order 
(Table 18). These data  in d ica te  that th e re  were m ore dead w e ev ils  
(identified) under super okra and okra th a n  under norm al leaf c a n o ­
py. A pparen tly , the red u c tio n  in w eev il survival under okra, su p e r  
okra and no  canopy w as d u e  to higher s o i l  surface tem peratures 
under th e s e  canopies com pared to norm al le a f  canopy .
M orta lity  (iden tified) in the p u p a l stage w as observed to  
be the h ig h e s t  among th e  immature w e e v il s ta g e s . O ut of a to ta l  
of 759 d e a d  forms in 1972 (inclusive o f a l l  four c a n o p ie s ) , 580 
were p u p a e , 74 were la rv a e  and 100 w e re  a d u lts . In  1973, out o f 
a to ta l o f 496 dead fo rm s, 423 were p u p a e , 6 w ere la rv a e  and 67 
were a d u l t s .  It was a ssu m ed  that the  portion  that c o u ld  not be 
accounted  for a s  su rv iv a l, w as m orta lity . For ex am p le , if  the 
to tal su rv iv a l was 70%, th e  remaining (30%) was a ssu m e d  a s  mor­
ta lity . The observed (iden tified) m orta lity  pe rcen tages for norm al, 
okra, su p e r okra and no canopy trea tm en ts in 1972 an d  1973 w hen 
compared to the average percentage of w e e v il su rv iva l for those 
years (T ables 15, 16) show  that the to ta l  m ortality c o u ld  have b e e n  
much h ig h e r . The d iffe ren ce  between th e  survival in  laboratory  a t  
room tem peratu re  (reference sample) and  th a t  under e a c h  canopy 
was a ttr ib u te d  to immature w eevil m orta lity  even though the a c tu a l
dead forms were not id e n tif ie d . M o st m ortality occu rs in the  im ­
m ature s ta g e s . H inds (1907) observed  th a t the g re a te s t  m orta lity  
occurred  in  the la rv a l s ta g e  and the  n ex t h ig h est w as in  the pupa l 
s ta g e . H e reported th a t the ra tio  o f m ortality  pe rcen tag es in  e ac h  
w eev il s ta g e  from h e a t w as ad u lt 1 : pupa 3 : larva  9 . I t may be  
m entioned th a t some m ortality  could  have  occurred a t  the egg s ta g e .  
E ither h e a t or t is su e  p ro life ra tion  in  th e  square co u ld  cau se  th is  
m orta lity . B esid es , th e  w eev ils  m ight have d ied  in  early  la rv a l 
s ta g e . B ecause of the  very sm all s iz e  of dead la rv a e  (also due  
to  shrinkage) a n d /o r  due  to  the decom position  of th o se  young dead  
larvae  form s along w ith  the  floral t is s u e  in  the f ie ld ,  a ll  the  d e ad  
forms cou ld  not be id e n tif ie d . It may be rea so n ab le  to  assum e 
th a t i f  no t a l l ,  a t  le a s t  m ost of the undeterm ined w ere  dead fo rm s.
R elationship  Between Soil Surface Tem peratures 
an d  Boll W eevil Survival
The corre la tion  co effic ien t ( 'r ')  v a lues for s o i l  su rface  
tem p era tu re s , the independen t v a r ia b le ,a n d  boll w e e v il su rv iv a l, 
the  dependen t variab le  a re  p resen ted  in  Table 19.
The data  of 1972 only w as u sed  in  the f i tt in g  of a re g re ­
ss io n  equation  for so il su rface  tem pera tu res on b o ll w eevil su rv iv a l 
a s  there w as litt le  varia tion  in the d a ta  on w eevil su rv ival under 
the th ree  p lan t canop ies in  1973. In a l l  these  s tu d ie s ,  the d a ta  
from no canopy  treatm ent were d e le ted  b ecau se  of extrem e v a lu es
Table 19. Correlations between percent boll w eev il survival and the different expressions of so il surface
temperatures a t Baton Rouge, La. ,  1972 and 1973.
Year
r va lu es
Ava. D aily  M ax. Temp. D earee-hours above 85 F D earee-hours above 90 F D earee-hours above 90 F
and 1st W k. 2nd W k. Avg. 1st W k. 2nd W k. Total 1st W k. 2nd W k. Total 1s t  W k. 2nd W k. Total
Batch XI X2 X3 X4 X5 X6 X7 X8 X9 X10 X ll X12
1972
1 -0 .8 6 * *  -0 .7 8 * *  -0 .8 7 * * -0 .84**  -0 .4 0  -0 .8 4 * * -0 .8 2 * *  0 . 0 0 -0 .8 2 * * -0 .72** 0 . 0 0 -0 .72**
2 -0 .0 5  -0 .0 1  -0 .0 2 -0 .1 8  -0 .0 9  -0 .0 4 0 . 0 0  0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
3 0 .4 0  0 .3 6  0 .41 0 .01  0 .39  0 .37 0 .0 0  0 .43 0.43 0 . 0 0 0 . 0 0 0 . 0 0
4 0 .0 3  0 .61** 0 .19 0 .14  0 .69** 0 .35 0 .07  0 .3 8 0 .13 0 . 0 0 0 . 0 0 0 . 0 0
5 -0 .1 1  -0 .0 9  -0 .1 1 -0 .0 4  -0 .1 7  -0 .1 6 -0 .3 1  -0 .2 3 - 0 . 2 2 0 . 0 0 -0 .3 3 -0 .3 3
6 -0 .4 7 *  -0 .5 4 *  -0 .5 2 * -0 .3 5  -0 .4 4  -0 .4 2 -0 .3 4  -0 .4 1 -0 .4 1 -0 .2 9 -0 .3 9 -0 .3 8
7 -0 .8 6 * *  -0 .8 7 * *  -0 .8 8 * * -0 .90**  -0 .8 8 * *  -0 .91** -0 .8 9 * *  -0 .80** - 0 . 8 8 ** - 0 . 8 8 ** -0 .69** -0 .85**
8 0 .0 9  0 .21  0 .16 0.05  0 .09  0 .08 - 0 . 0 2  0 . 0 2 0 . 0 2 -0 .0 7 -0 .0 8 -0 .0 8
9 -0 .7 6 * *  -0 .6 5 * *  -0 .72** -0 .7 8 * *  -0 .7 7 * *  -0 .79** -0 .6 9 * *  -0 .7 3 * * -0 .74** -0 .62** -0 .70** -0 .71**
All - 0 . 4 7 ** -0 .3 3 * *  -0 .44** -0 .5 6 * *  -0 .4 4 * *  -0 .5 5 * * -0 .5 3 * *  -0 .4 4 * * -0 .5 4 * * -0 .45** -0 .4 4 * * -0 .50**
Alfl -0 .6 0 * *  -0 .4 2 * *  -0 .5 6 * * -0 .67**  -0 .5 2 * *  -0 .6 7 * * -0 .6 3 * *  -0 .5 1 * * -0 .64** -0 .54** -0 .48** -0 .58**
1973
1 0 .12  0.16 0 .05 0 .25  0 .36  0 .38 0 .2 4  0 .49* 0.39 0 . 0 0 0 . 0 0 0 . 0 0
2 0 .3 6  0 .45  0 .44 0 .10  0 .25 0 .19 0.07 0 .08 0 .04 0 . 0 0 0 . 0 0 0 . 0 0
3 0 .2 3  -0 .0 8  0 .03 0 .06  -0 .0 7  -0 .0 7 -0 .1 3  -0 .0 3 -0 .0 3 0 . 0 0 -0 .0 3 -0 .0 3




Year Avg. D aily  M ax. Temp. D earee-hours above 85 F D earee-hours above 90 F D earee-hours above 95 F
and
Batch
1st W k. 2nd W k. Avg. 
XI X2 X3
1st W k. 
X4




1 s t  Wk 
X7
2nd W k. Total 
X8 X9






-0 .70**  -0 .6 7 * *  -0 .7 0 * *  
-0 .6 0 * *  -0 .5 0 *  -0 .57**




-0 .7 5 * *
-0 .5 0 *
-0 .7 9 * *
-0 .3 7
-0 .5 5 * *  -0 .72**  
-0 .4 4  -0 .4 3
-0 .79**  -0 .57**  
-0 .4 1  -0 .2 4
-0 .73**
-0 .4 0
All -0 .2 3 *  -0 .2 4 *  -0 .2 6 * * -0 .3 2 * * -0 .25** -0 .32** -0 .3 1 * * -0 .2 4 *  -0 .3 2 * * -0 .3 1  -0 .2 2 * -0 .3 1 * *
* S ign ifican t a t  the 5% leve l of p robab ility .
** S ign ifican t a t  the 1% lev e l of p robab ility . 
All b a tc h e s , excep t the 8 th ba tch .
and l i t t le  v a ria tio n  in w eev il su rv ival d a ta . The e ffec t of d irec t 
sun  ray s h ittin g  the ov iposited  sq u a res  might i t s e l f  be an  im portant 
reaso n  for w eev il m ortality  (which w as a b se n t under p lan t canop ies) 
b e s id e s  the high so il su rface  tem p era tu res . T herefore/ to be ab le  
to p red ic t the w eev il su rv ival under p la n t c a n o p ie s , the reg re ss io n  
equation  w as f itte d  using only the d a ta  of the  th ree  le a f type c a ­
n o p ie s . A lso , the  e igh th  batch  of 1972 w as avo ided  in  the co v a ­
r ian c e  s tu d ie s  b e c a u se  of d e fec tiv e  d a ta  (extrem ely low a c tu a l 
w eev il su rv ival pe rcen tag es in  the labo ra to ry  or the  reference  sam ­
ple and the a b se n c e  of any  e ffe c t of even  high so il su rface  tem pe­
ra tu re s  on w eev il su rv iv a l).
The co v arian ce  a n a ly s is  in d ic a te d  th a t the  tem perature 
during the  f irs t  w eek  were more im portant and  a ls o  con tribu ted  
more tow ards the  immature w eev il m orta lity  than  the  tem peratures 
during the  second  w eek of the  2 -w eek  exposure  (developm ental) 
p e rio d . I t w as a ls o  observed  th a t (in sim ple co rre la tion  s tu d ies) 
in  1972, the  d eg ree-h o u rs  above 85 F during f i r s t  w eek (X4) and 
to ta l deg ree-h o u rs  above 85 F during the  2 -w eek  period (X6 ) w ere 
the  m ost highly  co rre la ted  tem perature com ponents (r = -0 .6 7 ) w ith 
p e rcen t w eev il su rv iva l (refer F ig . 2 ) .  The to ta l  deg ree-hou rs 
above 90 F during the  2-w eek period (X9) had an  eq u a lly  high 
co rre la tio n  c o e ff ic ien t value (r = -0 .6 4 ) w ith w eev il su rv iv a l. They 
acco u n ted  for abou t 45% v a riab ility  in  the  p e rcen t w eev il su rv iv a l,
I l l
when an a ly zed  se p a ra te ly . It may be p a rticu la rly  noted th a t the  
tem peratures during f ir s t  w eek a lo n e  w ere a s  im portant a s  th o se  of 
the two w eeks com bined (comparing R square  v a lu e s ) .
The re la tio n sh ip  betw een so il su rface  tem peratures and  bo ll 
w eev il su rv iva l is  i llu s tra te d  in  F ig . 2 for 1972. In  the f irs t  b a tch  of 
w eev ils  stud ied  in  1972, the  w eev il su rv iva l w as su b s ta n tia lly  reduced  
under super okra le a f  canopy  a s  a re s u lt  of high tem peratures during 
the f i r s t  w eek . Super okra accum ulated  a to ta l of 311 d eg ree-hou rs  
above 85 F , a ll  in  the  f ir s t  w eek w hile  normal le a f  had only 136.4  
d eg ree -h o u rs  above 85 F . The average  maximum so il  su rface  tem pera­
ture under super okra canopy  w as 9 3 .4  F in  the  f irs t  week w h ile  under 
normal le a f  canopy i t  w as only 8 8  F for the  sam e period . There w as 
no ra in  during the w eek preceding  and  the firs t w eek  of e x p o su re . All 
th e se  fac to rs  together may have been  re sp o n sib le  for the 60% reduction  
in  w eev il su rv ival under su per okra canopy over th a t of norm al le a f .
In  the s ix th  b a tc h , only the average  d a ily  maximum s o il  
su rface  tem pera tu res w ere co rre la ted  w ith the w eev il su rv iv a l. This 
in d ic a te s  th a t the av erag e  maximum so il su rface  tem peratures m ay 
have been  more im portant (in th is  period) in  reducing the su rv iva l 
ra te  o f bo.ll w eev ils  than  the  to ta l deg ree-hou rs accum ulated  e ith e r  
in  th e  f irs t  w eek or during both w e e k s . The tem pera tu res during 
the  f i r s t  w eek were no t very high and 1.67 inches o f ra in fa ll w as 










































1. Soil su rface  tem peratures (left) and bo ll w eev il su rv iva l a s  in fluenced  by canopy type a t  
Baton Rouge, L a .,  1972.
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f ie ld . The tem peratures w ere  very  high during the  second  w eek 
(average maximum tem perature under su p e r okra canopy  w as 1 0 2 . 7  
F) but a g a in  there  w as ra in  during the l a s t  four d ay s  of the second  
w eek (2 .09 in c h e s ) . The pe rcen tag e  w eev il su rv iva l under super 
okra w as reduced  by 23% (74% survival) com pared to  normal le a f  
canopy (96.7%  su rv iv a l). The w eevil su rv iv a l w as n o t a s  low a s  
would be ex p ec ted  of such h igh  tem pera tu res and th a t may have 
been  due to  the  w et w eather w hich is  known to be favorable for 
the w eev il developm ent.
In  th e  seven th  b a tc h , b ecau se  o f the high number of 
deg ree-h o u rs  (above 85 F) accum ulated  a s  w ell a s  th e  high av erag e  
maximum so il  su rface  tem pera tu res under super okra (during both 
f ir s t  and second  w eeks) the w eev il su rv iv a l w as reduced  (47% d e ­
c re a se  over norm al lea f) . T here were su b s ta n tia l  number of d e g re e -  
hours above 95 F under su p er okra.
In b a tch  9 a sim ila r response  w as o b se rv ed . The w eev il 
su rv ival w as reduced  by a phenom inal 6 8 % under su p er okra canopy  
over normal le a f  canopy . The average maximum s o il  surface tem p­
era tu res during the  firs t and second  w eek s w ere 9 8 .2  and 107.5  F , 
re s p e c tiv e ly , under super okra canopy . I t  is  s ig n if ic an t to note 
tha t there w as no rain fa ll du ring  the w eek  preceding  th e  ac tual 
exposure of sq u a re s  and during  the f irs t w eek  of e x p o su re . There 
w as a to ta l ra in fa ll of 0 .76  in c h e s  for th e  whole 2 -w eek  period,
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received  on one day  during the second  w eek (low est for any  b a tc h ) . 
The d ry n ess  of the  w eather and the high so il su rface  tem peratures 
m ust h av e  been re sp o n sib le  for th e  d ra s tic  reduction  in  w eevil 
su rv iv a l.
In the o ther b a tch es  of 1972 (except the fourth  batch) th e re  
were n o t an y  ap p rec iab le  d eg ree-hou rs  to  accum ulate  under any  
canopy , and co n seq u en tly , no s ig n if ic an t canopy e ffe c t on w eev il 
su rv iv a l. In the fourth batch  a ls o  no ap p rec iab le  num ber of d e g re e -  
hours accum ulated  under any  of the  p lan t c a n o p ie s , but the w eev il 
su rv ival under okra and  super okra w as s ig n ific an tly  higher than 
under norm al leaf c an o p y . The co v arian ce  a n a ly s is  in d ica ted  th a t 
the p e rc en t surv ival and  the (a) av erag e  d a ily  maximum so il su rface  
tem peratures during th e  second w eek and (b) the  d eg ree-h o u rs  above
85 F during  the second  w eek were p o s itiv e ly  c o rre la te d , unlike in  
the o ther b a tc h e s . The h ighest av erag e  maximum tem perature  w as
8 6  F under super o k ra , in  the second  w eek . M ay b e , the tem pe­
ratures under normal le a f  canopy w ere below  optimum for w eevil 
developm ent w hile the  tem peratures under super okra and okra w ere 
nearer to  th e  optimum. The period during th is  ba tch  w as a ls o  a 
w et o n e .
Under the no canopy treatm ent the  w eev il su rv iva l w as 
very high (52.7%) in  the  second b a tc h . The average  maximum 
tem peratures were q u ite  high ( about 110 F ), but the w hole 2 -w eek
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period w as very  w e t. Ju s t a day  prior to  the  sp read ing  of squares 
there  w as a ra in fa ll o f 1.95 in c h e s , and  again  during the  second w eek  
1 .95  in c h e s  of rain  w as rece iv ed . The second  h ig h es t percen tage  
w eev il su rv iv a l under no canopy w as in  the fourth b a tch  (27.6% ).
The tem pera tu res w ere a s  high a s  in  the second b a tc h , bu t again  there  
w as a con tinuous sp e ll of rain  (2 .68  inches) during th is  period . In 
o ther b a tc h e s  of 1972, the tem peratures in the no canopy treatm ent 
w ere very  high and a s  a re su lt, hard ly  few w eev ils  su rv iv ed .
The re la tio n sh ip  betw een so il  su rface  tem pera tu res and boll 
w eev il su rv iv a l is  i llu s tra te d  in  F ig . 3 for 1973. In 1973, only in  
b a tch es  5 and  6 w ere there  s ig n ific an t negative  co rre la tio n s  betw een 
so il su rface  tem peratures and w eev il su rv iv a l. A gain, in  th e  fifth b a ­
tc h , the w eev il su rv iva l w as more h igh ly  co rre la ted  w ith th e  so il su r­
face  tem pera tu res of the  f irs t w eek than those  of the  seco n d  w eek.
In the  s ix th  b a tc h , the  w eevil su rv ival w as q u ite  high under a l l  the 
p lan t c an o p ie s  (ranging from 85 .1  to  90.7% ), The w eev il surv ival 
under the  no canopy treatm ent w as a ls o  very high (61.4% ), the h igh­
e s t  for an y  b a tc h . This may have been  due to the e x c e ss iv e ly  w et 
w eather during  th is  p e riod . A to ta l ra in fa ll of 9 .0 2  in ch es  w as re c e i­
ved during th is  period , the h ighest for any  b a tch  in both y e a rs  of 
study .
A reg ress io n  equation  w as fitted  to p red ic t approxim ate 

































Fig . 3 . Soil su rface  tem peratures (left) and bo ll w eev il su rv ival (right) a s  Influenced 
by canopy type a t  Baton Rouge, L a . ,  1973.
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A m ultip le  lin ear reg re ss io n  study  of the data w as m ade. I t  w as 
found th a t (1) the deg ree-h o u rs  above 85 F during the f irs t w eek 
and the deg ree-hou rs above 85 F during the second w eek (X4 X5) 
together and (2) d eg ree-hou rs  above 85 F during the f irs t w eek 
and d eg ree -h o u rs  above 90 F during the second  w eek (X4 X8 ) to ­
g e th e r , had the  h ig h est R square  v a lu es  (both, 0 .4 9 ). The s e le c ­
tion of the  b e s t reg re ss io n  equation  w as b ased  on the (a) R square , 
value (h ighest v a lu e ), (b) se q u en tia l F te s t  c rite rion  and (c) sum 
of sq u ares of dev ia tio n s of a c tu a l w eev il su rv iva l from the  p red ic -
A
ted  w eev il su rv iva l v a lu es (Y -  Y ). For exam ple , X4 X8  X10 (X10 = 
to ta l d eg ree -h o u rs  above 95 F during the f irs t week) v a ria b le s  to ­
g e th er had a s lig h tly  h igher R square  value than  X4 X5 or X 4X 8, 
but the  se q u e n tia l F te s t  c rite rio n  show ed th a t the  ad d itio n a l 
con tribu tion  of X I0 v a riab le  (given th a t the  X4 and  X8 v a riab le s  
w ere a lread y  in the equation) w as no t s ig n if ic a n t. So th is  model 
of th ree  v a riab le s  w as re je c te d . A gain , on the b a s is  of the  low est
. A
sum of sq u a res of d e v ia tio n s  (Y -  Y) the  reg ress io n  equation  w ith 
X4 X8  v a ria b le s  w as s e le c te d . The reg re ss io n  equation  involv ing  
X4 X5 v a ria b le s  may be a s  p re c ise  a s  the  one involving X4 X8  v a r­
ia b le s  in  p red ic ting  w eev il su rv iv a l, for the d ifference  in  the sum
A.
of sq u a res  of dev ia tions (Y -  Y) of th e  two equations w as of re la ­
tiv e ly  low  m agnitude. The two reg re ss io n  equations a re  p resen ted  : 
A
(1) Y = 89 .06  -  0.095(X4) -  0.052(X8)
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(2) Y = 89 .55  -  O.O940C4) -  0 .0 3 2 (X5)
w h ere ,
A
Y is  the p red ic ted  percen t w eev il su rv iv a l,
89 .06  and 89 .55  are  the in te rc e p ts ,
0 .0 9 5 , 0 .0 5 2 , 0 .094  a re  the  determ ined c o e ff ic ie n ts ,
X4 -  to ta l deg ree-hou rs above 85 F for the  f ir s t  w eek ,
X5 = to ta l deg ree-hou rs above 85 F for the second  w eek ,
X8  = to ta l deg ree-hou rs above  90 F for the  second  w eek .
The observed and  p red ic ted  w eev il su rv iv a l v a lu es  using  
the  equation  (1) a re  p resen ted  in  F igure 4 .
Several w orkers reported e a r lie r  on the e ffec t of tem pera­
ture on b o ll w eev il su rv iva l in  a s im ila r to n e . H inds (1907) o b se r­
ved tha t h e a t w as one of the two m ost im portant na tu ra l fac to rs 
con tro lling  bo ll w eev il popu lation , and th a t w ider spac ing  (le ss  
shade  on the ground) in flu en ces the e ffe c tiv e n e ss  of h e a t on the 
in s e c t .  He noted th a t the proportion of c le a r  to  cloudy days and 
the  re la tiv e  ra in fa ll in flu e n ce , in co n sid erab le  d e g re e , the e ffe c ti­
v e n ess  of high tem pera tu res. He fu rther reported th a t nearly  70% 
of a l l  m ortality  found from h ea t or drying occurred during the  la rva l 
s ta g e  w hich is  why probably , in th is  s tu d y , the tem peratures 
during the  f irs t w eek of exposure w ere found to  be more im portant 
than  th o se  of the second  w eek in reducing  the w eev il su rv iv a l.























Y = 8 9 .0 6  -  0,0950(4) -  0.0520(8)
60 120 180 240 300 360 420
DEGREE-HOURS ABOVE 85 F, FIRST WEEK' (X4)
F ig . 4 . R egression p lo tting  show ing the a c tu a l (Y) and expected  (Y) 
percen tages of bo ll w eev il su rv iv a l.
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lo c a lity  to lo c a lity  even if  th ey  have id e n tic a l mean maximum tem ­
p e ra tu re s . P ie rce  e t  al^ (1912) reported th a t the maximum fa ta l te .- 
m perature (to w eev il) was 123 F . But in  th is  study i t  w as found 
th a t  tem peratures o f lower m agnitude than  123 F , if  su s ta in e d  long 
enough , were fa ta l  to the b o ll w eev il. B esid es , the tem perature 
f a ta l  to the la rv a l s tag e  may be lower th an  that requ ired  for a d u lt . 
Fenton and Dunnam (1929), Fenton  and H ixon (1935) a n d  Smith 
(1936) observed th a t high w eev il m ortality w as co in c id en t with 
p e rio d s  of m arkedly de fic ien t ra in fa ll and  high so il su rfa ce  tem pe­
r a tu re s .  Smith (1936) a lso  n o ted  that con tinued  high (air) tem pe­
ra tu re s  were no t n e ce ssa ry  to  e ffec t k ill u n le s s  th o se  tem peratures 
w ere  of low m axima tha t i s ,  o f  the order o f 90 to 94 F . He co n ­
c lu d ed  th a t a s in g le  day of tem pera tu res m uch above 95 F was 
su ff ic ie n t to p roduce heavy m orta lity  of th e  boll w eev il in  s ta g es  
in  co n ta c t w ith th e  earth  and fa irly  exposed  to  th e ,s u n .  The 
r e s u l ts  obtained in  th is  s tudy  a re  in g e n e ra l agreem ent w ith the 
a b o v e  repo rts .
Fye and  Bonham (1970) concluded th a t m ortality  in  popula­
tio n s  of immature bo ll w eev ils  in  fallen  co tto n  squares on the so il 
su r fa c e , com m enced when the  summation o f the index o f time x 
tem perature above  38 C (100 .4  F) reached 60 . They found that 
a l l  the w eev ils d ied  when th e  summation reached  550. But, th is 
w a s  based  on labo ra to ry  data  w here the immature boll w eev ils  w ere
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exposed  to  tem peratures above 38 C for five  hours per day  and o th er­
w ise  re ta ined  a t  25 C (77 F) co n stan t tem perature un til w eev ils  em e­
rg ed . They no ted  th a t the  eggs and la rv ae  used  in  th e  study were 
4 to  11 days old when the exposures w ere s ta r te d . They concluded 
th a t  th e ir  t e s ts  included th e  youngest 75% of the imm ature w eevils 
expected  to  fa ll  w ith the punctured sq u ares and  th a t the  m ortality of 
im m ature w eev ils  may have been  s lig h tly  overestim ated  b ecau se  the 
o ld e r  larvae w ere  not inc luded  in the t e s t .  In my own te s ts  a lso  
th e  percen t w eev il surv ival m ay have been s lig h tly  underestim ated  
b e ca u se  I had c o lle c te d  on ly  fresh ly  o v ip o sited  sq u a res (unflared) 
and  m ost o f them  may have b een  in egg s ta g e .  M ay b e . tha t w as
w hy I found th a t even tem peratures much below  38 C (100 F) were
re sp o n s ib le  for reducing b o ll w eev il su rv iv a l.
Boll Rot
The m ean squares for boll rot and a l l  other im portant ag ro ­
nom ic ch a rac te rs  a re  p resen ted  in  Table 2 0 . Estim ated lin t cotton 
lo s t  due to  bo ll ro t (lb /acre ) a s  a ffected  by row type and  lea f shape 
for th ree  years a t  two lo ca tio n s  i s  p resen ted  in Table 21 .
As a n  av erag e  of y e a rs  and trea tm e n ts , e s tim ated  lin t co tton
lo s s e s  per a c re  due to  boll ro t were 267 lb  a t  Baton Rouge and 
238 lb a t  S t. Jo sep h . This rep resen ted  a lo s s  of 2 5 .4  and  21.6% 
o f the  to ta l l in t y ie ld  a t  the  two lo ca tio n s , re sp e c tiv e ly . There
Table 20. Mean squares for sources of variation of all characters statistically analyzed for three years 
at Baton Rouge and St. Joseph, and a combined analysis of years and locations.
Mean Squares for Characters
Sources of 
variation























Years (Y) 2 379718** 0.797 2589157** 2067** 9.47** 0.33 0.0096** 38.77** 0.19 5.44**
Error (a) 15 17978 0.292 23857 173 0.16 0.82 0.0008 3.20 1.21 0.07
Row Type (R) 1 184512** 0.884** 1230507** 764* 1.84** 1.16 0.0011 0.48 0.47 0.42*
Y x R 2 52970* 0.199 52915** 163 0.11 1.64 0.0007 0.07 0.09 0.11
Error (b) 15 8963 0.066 4033 142 0.06 0.46 0.0005 1.23 0.57 0.05
Leaf Shape (Ls) 2 199141** 4.461** 26724* 12321** 1.82** 11.19** 0.0030** 20.52** 0.54 1.67**
Y x Ls 4 15903** 0.025 19670* 348** 0.13 1.52 0.0004 2.32 0.13 0.36**
R x Ls 2 505 0.024 30111* 236 0.06 2.26 0.0001 0.21 0.30 0.06
Y x R x Ls 4 7665 0.049 7406 109 0.04 0.35 0.0003 2.83 0.43 0.05
Error (c) 60 3995 0.042 5617 83 0.06 0.83 0.0003 1.48 0.29 0.03
St. Joseph
Years (Y) 2 736767** 381327** 7872** 9.87** 72.72** 0.0509** 11.75** 11.89** 0.23
Error (a) 14 26939 14268 371 0.11 2.09 0.0009 1.25 1.47 0.07
Row Type (R) 1 40004 710669** 228 0.67** 6.23 0.0006 1.45 0.45 0.01
Y x R 2 39032 12232 182 0.20* 0.50 0.0002 13.69** 0.50 0.32*
Error (b) 14 25228 17105 316 0.05 1.38 0.0003 1.53 0.90 0.05
Leaf Shape (Ls) 2 66772** 40931** 2305* 0.43** 12.55** 0.0038** 2.72 7.84** 0.05
Y x Ls 4 24142** 20376** 131 0.20** 1.01 0.0005 0.61 2.22** 0.12*
R x Ls 2 8426 1544 30 0.03 0.11 0.0001 0.03 0.95 0.02
Y x R x Ls 4 6664 11471* 24 0.04 0.66 0.0002 0.14 0.27 0.04
Error (c) 56 2892 4195 88 0.05 0.52 0.0002 1.16 0.46 0.04
Table 20. (con td .)
Mean Squares for Characters
Sources of df Boll rot Plant Lint Earli- Boll Lint 2.5% Length Fiber Micro-
variation height yield ness weight percen- span unifor- stren- naire
tage length mity gth
Combined 
Analysis 
Locations (L) 1 43519 161530* 37369** 0.54 209.51** 0.0253** 79.20** 64.62** 0.03
Years (Y) 2 91603* 682381** 2628** 5.20** 41.44** 0.0504** 20.31** 4.68* 4.08**
L x Y 2 1024883** 2288104** 7312** 14.14** 31.61** 0.0102** 30.21** 7.40** 1.59**
Error (a) 29 22304 19233 269 0.14 1.43 0.0008 2.26 1.34 0.07
Row Type (R) 1 200201** 1912770** 921 2.38** 0.93 0.0016 0.12 0.92 0.28*
L x R 1 24315 28406 71 0.13 6.45* 0.0000 1.81 0.00 0.15
Y x R 2 53249 23155 16 0.18 1.85 0.0004 6.88* 0.07 0.03
L x Y x R 2 38752 41991** 328 0.13 0.29 0.0005 6.88* 0.51 0.40
Error (b) 29 16815 10344 226 0.05 0.91 0.0004 1.38 0.73 0.05
Leaf Shape (Ls) 2 246028** 62253** 12778** 1.89** 20.84** 0.0066** 17.47** 6.04** 0.81**
L x Ls 2 19885** 4862 1848** 0.36** 2.81* 0.0002 5.77* 2.34** 0.93**
Y x Ls 4 17308** 17643** 347* 0.04 2.02* 0.0006* 1.12 1.46** 0.11*
L x Y x Ls 4 22743** 22403** 132 0.29** 0.52 0.0002 1.81 0.89 0.38**
R x Ls 2 2516 22720* 59 0.02 1.51 0.0000 0.06 0.09 0.07
L x 1 x Ls 2 6415 8935 207 0.07 0.86 0.0001 0.19 1.16* 0.01
Y x 1 x Ls 4 8844 16952* 82 0.03 0.37 0.0002 1.58 0.49 0.06
L x i  x R x Ls 4 5485 1925 51 0.06 0.64 0.0003 1.39 0.21 0.03
Error (c) 116 3462 4930 86 0.05 0.68 0.0002 1.32 0.37 0.03
* Significant at the 5% level of probability.
** Significant at the 1% level of probability.
Table 21 . Mean boll rot (lint lo s s ,  lb/acre) a s affected  by row type and leaf shape of upland cotton.
Locations and Years
Leaf Shape 1971 1972 1973 Averaae
Genotypes Solid Skip Ava. Solid Skin Avg. Solid Skip Avq. Solid Skip Avq.
Baton Roucre 
Normal 273 253 263a* 369 533 451a 246 374 310a 296 387 341a
Okra 201 243 222a 310 427 368b 169 254 212b 227 308 267b
Super Okra 158 157 158b 237 437 337b 69 97 83c 154 230 193c
Average 211x 2 18x 214 305y 466x 385 161y 242x 202 226y 308x 267
St. Toseoh 
Normal 533 432 483a 81 103 92a 247 319 283a 272 276 274a
Okra 410 407 409b 100 111 105a 184 352 268a 221 283 252a
Super Okra 267 315 291c 81 95 88a 156 253 205b 162. 215 189b
Average 403x 385x 394 87x 103x 95 196x 308x 252 218x 258x 238
Averaae of 
Locations 
Normal 391 334 363 225 318 271 246 346 296 284 333 309a
Okra 296 317 307 205 269 237 177 303 240 224 296 260b
Super Okra 207 229 218 159 266 212 113 175 144 158 223 191c
Average 298 294 296 196 • 284 240 178 274 227 222y 284x 253
* Means followed by a letter in common do not differ at the 5% leve l of probability. The letters a ,  li, c
are used in columns and x ,  y , are used in row s.
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were s ig n if ican t  d ifferences among y ea rs  in  pounds of l in t  co tton  
lo s t  per a c re ,  a t  each lo ca tio n . The boll ro t lo s s e s  ranged from 
202 (1973) to 385 lb /a c re  (1972) a t  Baton Rouge, and  from 95 
(1972) to  394 lb /a c re  (1971) a t  S t .  Joseph .
Row type had s ign if ican t  e ffe c t  on boll ro t l o s s e s .  As an 
average  of y ears  and lo c a t io n s , sk ip -ro w  planting re su l ted  in  h ig ­
her boll rot l o s s e s  (284 lb /a c re )  than  solid  p lan ting  (222 l b / a c r e ) . 
But, sk ip -row  planting  a ls o  re su lted  in  su b s ta n t ia l  in c re a se s  in 
y ie ld .  So , w hen  boll rot w as  ex p re ssed  a s  a percen tage  of to ta l  
c ro p , this rep resen ted  an  y ie ld  lo s s  o f 22.8% for sk ip -row  compared 
to  24.5% for so lid -ro w . H igher boll ro t under sk ip -row  (lb /acre) 
may have been  partly  due to  the fac t  th a t  more b o l ls  were a v a i la b le  
for boll rot a t t a c k .  But, b a sed  on y ie ld  p o ten t ia l ,  i t  ind ica te s  
th a t  sk ip-row  planting  has s l igh tly  reduced  boll ro t lo s s e s  over 
so lid  p lan ting . Though the loca tion  x  row type in te rac tion  w as not 
s ig n if ican t  in  the  combined a n a ly s i s ,  individual a n a ly s is  for each  
loca tion  had show n that d iffe rences  betw een row ty p es  were s ig n i ­
f ica n t  a t  Baton Rouge but not a t  S t .  Joseph .
There w ere  highly s ign if ican t  d ifferences among lea f  
s h a p e s .  Normal lea f  lo s t  the  g re a te s t  amount of l in t  due to boll 
ro t (309 lb /a c re )  followed by okra (260 lb /acre )  and  super okra 
be ing  the low est  (191 lb /a c r e ) ,  a s  an  average o f  y ears  and lo c a ­
t io n s .  All three  lea f  shapes  were s ign if ican tly  d ifferen t from each
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other. T hese  lo s se s  rep resen ted  2 6 .1 ,  24 .5  and 19.3% of the 
total crop for normal, okra and super ok ra , re sp e c t iv e ly .  Comp­
aring the pounds of l in t co tton  lo s t  from boll ro t ,  su p e r  okra 
cau sed  a reduction  of 38.2% and okra c au sed  a reduction  of 15.9% 
in boll rot lo s s e s  over normal le a f .  But, when boll ro t lo s se s  
were e x p re sse d  a s  a percen tage  of to ta l  c rop , super okra and o k ra ,  
re s p e c t iv e ly ,  caused  a reduction of 2 6 .1  and  6.1% in  boll rot 
lo s se s  over normal le a f .
The le a f  shap es  x  lo c a t io n s , l e a f  shapes  x  y e a rs  and le a f  
shapes  x  lo ca tio n s  x y ears  in te rac tio ns  were found to  be  highly s i g ­
n if ican t ,  ind ica ting  that le a f  shapes w ere  influenced differently  b y  
years and  lo c a t io n s .  T hese s ign if ican t in te rac tions  w ere  due to 
the fac t th a t  the d ifferences between le a f  shapes w ere  not c o n s i s ­
ten t  though the  general trend  of leaf sh a p es  remained the same a s  
reported e 'arlier.
The in te rac tion  betw een row ty pes  x  lea f  s h a p e s  was not 
s ign if ican t a t  e ither  loca tion  or in the  combined a n a ly s i s .  But, 
the  y ears  x  row types x  le a f  shapes in te rac tio n  w as s ig n if ican t ,  
ind icating  th a t  the row type  x leaf  sh ape  in te rac tion  varied in  e ac h  
year.
Jones  and Andries (1967), in  the ir  evaluation  of near i s o ­
genic populations of okra and normal le a f  co ttons a t  two locations 
in L ouis iana, reported th a t  the okra le a f  w as a s s o c ia te d  with a 50%
reduc tion  in the in c id en ce  of boll ro t .  Andries e t  a l .  (1969), 
studying  normal, okra and mixed lea f  trea tm en ts  a t  three loca tion s  
in L ou is iana , reported that normal lea f  and okra lea f  treatm ents 
lo s t  1 8 .3  and 10.3% of their to ta l  crops from boll ro t ,  r e s p e c t iv e ly .  
Okra l e a f  caused approxim ately  45% reduction  in  the inc id ence  of 
boll ro t  over normal le a f .  In ano ther s tu d y , the sam e authors 
(1970) reported  th a t ,  a s  an average  of three loca tions in  L ou is ian a , 
super okra caused  approxim ately  55% reduction  in  the inc idence  of 
boll ro t  over normal le a f .  M ajor (1971) reported  no d ifferences 
betw een normal le a f  and  okra le a f  a s  far a s  boll rot was concerned . 
Bird (1973) reported th a t  okra lea f  shape  gave a 13% gain in  h e a l ­
thy b o l ls  over normal which w as a s so c ia te d  with a 9% gain in 
y ie ld .  M uch e a r l ie r ,  Brown and C otton (1937), a f te r  te s ting  an 
okra le a f  s tra in  of D e lfo s  cotton for s e v e ra l  y ears  during the 1930's 
in L o u is ian a , reported tha t  the okra lea f  s t ra in  had fewer ro tten  
bolls th an  the broad leafed  v a r ie t ie s .  Though the magnitude of 
d iffe rences  between the  leaf sh a p es  a s  reported  by Jones e t  a l .  
(1967) a n d  Andries e t  a l .  (1969, 1970) were not observed in  th is  
study, the  general trend of the le a f  sh ap es  conforms to the ir  find­
in g s .  The reduction in  the inc id ence  of boll rot by okra and super 
okra l e a f  shapes may be a ttr ibu ted  mostly to  the ir  more open c a n o ­
pies re su l t in g  in in c re a sed  light penetra tion  and lower humidity 
within th e  canopy { reported ea r l ie r  e lsew here  in  th is  study) and
128
to shorte r  periods of bo ll  opening. The w eather cond itions during 
boll opening are  very important.
Important Agronomic C harac te rs
Plant H eigh t
M ean plant he igh t (final) a s  a ffec ted  by row type and  
le a f  sh ape  for three y ears  a t  Baton Rouge is  g iven in  Table 22.
The plant he igh t did not vary s ign if ican tly  due to  y e a r s ,  
but w as s ign if ican tly  a ffec ted  by row ty p e s ,  a s  an av erag e  of 
y e a rs .  Skip-row  planting resu lted  in  ta l le r  p lan ts  (3 .89 feet) 
compared to  solid  p lan ting  (3.71 fe e t ) .
Leaf shape a ls o  s ign if ican tly  a ffec ted  the p lan t h e ig h t .
Okra le a f  w as  the t a l l e s t  (4.06 feet) followed by normal (3 .9 4  feet) 
and  super okra leaf  (3 .40  fee t) ,  each  y ear .  The three le a f  shapes 
were s ign if ican tly  d ifferen t from each  o ther.
There was no s ign if ican t row type x  lea f  shape in te ra c t io n ,  
ind ica ting  th a t  the row types did not a ffe c t  the behaviour o f lea f  
s h a p e s .
M ajor (1971) reported  no d ifference  in  plant he igh t between 
near  iso g e n ic  s tra ins  of normal and o k ra . Andries (1972) reported  
th a t  okra (La. Okra-2) w as  s ligh tly  ta l le r  than normal (Stoneville  
7A) which a g a in  w as s ig n if ican tly  ta l le r  than super okra (La. Super 
O kra-2 ) . The re su l ts  of th is  study a re  in  com plete ag reem ent with





1971 1972 1973 Averaqe
Solid Skip Avo. Solid Skin Avq. Solid Skip Avq. Solid Skip Avq.
Normal 3 .9 8 4 .0 0 3 .99 3.91 4 .21 4 .06 3 .58 3.97 3.78 3.82 4 .06 3.94b*
Okra 4 .23 4.17 4 .20 3.94 4 .30 4 .12 3 .80 3 .94 3.87 3.99 4.14 4 .06a
Super Okra 3 .4 6 3.57 3.51 3 .30 3 .59 3.44 3.22 3 .27 3.25 3.32 3.48 3 .40c
Average 3 .8 9 3.91 3 .90 3.71 4.03 3 .8 7 3.53 3.73 3.63 3 .71y 3.89x 3 .8 0
* M eans followed by a le t te r  in common do not differ a t  the 5% leve l of probability . The le tte rs  a ,  b ,  
c are  used in columns and x ,  y are  used in rows.
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the findings of Andries (1972).
Lint Yield
The l in t  co tton  y ie ld  a s  a ffec ted  by row type and  lea f  
shape  for th ree  y ears  a t  two loca tions  i s  p resen ted  in Table 23 .
There w ere  d iffe rences  in y ie ld  of l in t  due  to  years  and 
lo ca tio n s .  At Baton Rouge the  h ig h es t  y ie ld  (1193 lb /a c re )  w as 
obtained in  1972 and the lo w e s t  (424 lb /a c re )  in  1973, while a t  
S t.  Joseph the h ig h es t  y ield  (1035 lfc/acre) w as ob ta ined  in 1973 
and the lo w e s t  (770 lb /a c re )  in  1971.
Skip-row  p lan tings gave s ig n if ican tly  higher y ie ld s  than 
solid  p lan ting  a t  each  loca tion  and in each  y e a r .  As an  average  
of years and  lo c a t io n s ,  sk ip -ro w  p lan ting  y ie lded  40% higher than 
solid  p lan ting . G re a te s t  av erag e  in c re a se  in y ield  due to  sk ip -ro w  
(48.5%) occurred a t  Baton Rouge w hile  S t.  Joseph reg is te red  a 32.2%  
average in c re a s e .  The y ears  x  row type in te rac tio n  w as s ig n if ican t  
a t  Baton Rouge but not a t  S t ,  Joseph . The s ig n if ican t  in te rac tion  
of years  x  row type a t  Baton Rouge w as  due  to  varia tion  in  the 
magnitude of d iffe rences  be tw een  row types each  y e a r .  Skip-row  
planting a t  Baton Rouge re su l te d  in  5 5 .6 ,  4 1 .4  and  57.8% higher 
y ie lds  than so lid  p lanting in  1971, 1972 and  1973, re sp e c t iv e ly .
The figures for the same a t  S t .  Joseph w ere  2 5 .3 ,  3 9 .6  and 31 .3% . 
The location  x row type in te rac tion  w as not s ig n if ic a n t ,  ind ica ting  
tha t the e ffec ts  of row types remained the same a t  both lo c a t io n s .
Table 23. Mean lint y ield  (lb/acre) a s affected  by row type and lea f shape of upland cotton.
Locations and Years 4
Leaf Shape 1971 1972 1973 Averaqe




























































































































Average 627 882 755 819 1152 985 612 847 729 688y 963x 825
* Means followed by a letter in common do not differ at the 5% lev e l of probability. The letters a ,  b ,
. c are used in columns and x , y are used in rows.
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Bruce (1965) reported  an Increase  of 27 to 34% in  yield 
due to  2 x 1 sk ip -row  p lan ting  over so lid  p lan ting . He a ttr ibu ted  
th is  increase  in  yield partly  to  the a d d it io n a l  so il  w a ter  av a ilab le  
to  the plants from the s k ip - ro w s .  M elv ille  and  Oakes (1966) 
reported  an in c re a s e  of 41 to 62% in y ie ld  due  to 2 x  1 sk ip -row  
p lan ting  over so l id  p lan ting . Similar i n c r e a s e s  in y ield  d u e  to 
sk ip -row  p lan ting  were reported  by Bridge e t  a l .  (1967) a n d  Hawkins 
an d  Peacock (1968). The in c re a s e  in y ie ld  due to sk ip -ro w  planting 
may have been due to the add itiona l m o is tu re ,  light and  nutrients  
made av a ilab le  to  plants from skip-row s a n d  due to l e s s e r  compe- 
te tion  among p la n ts  for th e s e  fac to rs .  R e su l ts  obtained in  th is 
s tudy  a re  in agreem ent w ith  th o se  of e a r l ie r  workers.
At e a c h  location an d  a s  an averag e  of lo ca tio n s ,  normal 
l e a f  yielded s ign if ican tly  h igh er  lin t y ie ld  p e r  acre than okra and 
su p e r  okra a s  a n  average of th ree  y ears .  But, the d iffe rences  
be tw een  okra a n d  super okra w ere  not s t a t i s t i c a l ly  s ig n i f ic a n t .
The years x  le a f  shape in te rac t io n  was s ig n if ic a n t  a t  both lo c a t io n s ,  
ind ica ting  d if fe ren tia l  leaf sh ap e  re sp o n ses  due  to ch an g es  in  
environm ent. In 2 out of 3 y e a rs  (1971 a n d  1973) a t  Baton Rouge, 
the  three  lea f  sh a p e s  did no t d iffer in y ie ld  from each o th e r ,  bu t, 
in  1972, normal yielded s ign if ican tly  h igher than okra and  super 
ok ra . At S t. Jo sep h , the th ree  lea f  sh a p es  behaved d iffe ren tly  
e a c h  year. In 1971, normal and  okra d id  n o t  differ from e a c h
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o th e r ,  but both y ie lded  s ign if ican tly  h igher than su p e r  okra . In 
1972 and 1973, normal and super okra d id  not differ from each 
o th e r ,  but both w ere  s ign if ican tly  higher than  okra in  y ie ld .
At Baton Rouge and a s  an  av erag e  of lo c a t io n s ,  there was 
a s ign ifican t in te rac tio n  be tw een  row types and lea f  s h a p e s ,  ind i­
c a t in g  that the th ree  leaf sh a p es  behaved differently  under each 
row  type . As a n  average of lo ca tio n s ,  under solid p lan t in g , normal 
y ie ld ed  s ig n if ican tly  higher th an  okra and super ok ra , w hile  okra 
d id  not differ from super ok ra . But, under sk ip-row  planting normal 
y ie ld ed  s ig n if ican tly  more than  okra which aga in  y ie ld ed  s ign if ican t­
ly  more than su p e r  okra. At Baton Rouge, the three  le a f  shapes 
d id  not differ from each o ther under so lid  p lan ting . But, under 
sk ip -ro w  p lan ting , though normal and okra d id  not d if fe r  from each 
o th e r ,  both y ie ld ed  s ign if ican tly  more than  super o k ra . These r e ­
s u l t s  indicate  th a t  super okra could  not com pensa te  for wide 
sp a c in g  or low p la n t  population (skip-row) a s  well a s  normal or 
okra lea f  sh a p e s .  This may be  because  of i t s  sp a rse r  fo liage and 
sm a lle r  plant s i z e  compared to  normal and  okra leaf  sh a p e s  
(Andries et a l . ,  1969 and 1970).
That the normal le a f  shape  y ie lded  higher than  okra leaf 
s h a p e  a s  has b e e n  found in th is  study is  supported by sim ilar 
f in d ing s  of Brown an d  Cotton (1937), and  Kohel e t  a l .  (1965).
H ow ever, Cook a n d  Doyle (1927), Caine (1948), Jones and
134
Andries (1967), M ajo r (1971) an d  Andries (1972) repo rted  th a t  there 
w as no  s ig n if ic an t  d iffe rence  be tw een  normal and  okra l e a f  shapes  
in y ie ld .  But, A ndries e t  a l .  (1969) reported  th a t  okra y ie lded  
s ig n if ican t ly  more th an  norm al. Andries e t  a l .  (1970) a n d  Andries 
(1972) reported  th a t  normal le a f  y ie ld ed  s ig n if ic a n t ly  more than 
super o k ra .  Andries (1972) a l s o  reported  th a t  okra y ie ld e d  s ig n i­
fican tly  more than su p e r  ok ra . The re s u l ts  ob ta ined  in  th is  study 
a re  in p a r t ia l  ag reem ent with th e s e  r e p o r t s .
E ar l in e ss
M ean  e a r l in e s s ,  e x p re s s e d  a s  p e rc e n t  of to ta l  y ie ld  h a r­
v e s te d  a t  f i r s t  p ic k in g ,  a s  a f fe c te d  by row type  and le a f  sh ape  for 
three  y e a r s  a t  two lo ca tio n s  i s  p re sen te d  in  Table 24 .
The duration  (number of days) be tw een  the  p lan t in g  da te  
and  the  f i r s t  p icking varied  from y ea r  to  y e a r  and  lo ca tio n  to lo c a ­
tion . Therefore , th e  a c tu a l  p e rc en ta g es  of to ta l  crop h a rv e s te d  a t  
f i r s t  p ick in g  might m is lead  u s .  The d if fe ren ces  in  a c tu a l  va lues  
be tw een y e a rs  and  lo ca tio n s  may h av e  been  due  p a rt ly  to  different 
d a te s  of p ick ings (d ifferent d u ra t io n s  of p lan tin g  to f i r s t  p ick ing). 
H ow ever, the  in te rac t io n s  of t rea tm en ts  x  y e a rs  and  trea tm en ts  x  
lo ca tio n s  c an  be s tu d ie d  by look ing  a t  the re la t iv e  s ig n if ic a n c e  
ra tings  of the trea tm en ts  for th a t  y e a r  or lo c a t io n .  For th is  rea so n , 
the  d is c u s s io n  of e f fe c ts  of y e a r s ,  lo ca tio n s  and y ea rs  x  loca tions  
h as  been  a v o id ed .
Table 24. E arliness expressed  a s  mean percentage of to ta l  crop harvested  a t  f irs t  picking a s  affected  by 
row type and lea f  shape of upland co tton .
Locations and  Years
Leaf Shape 1971 1972 1973 Average









































Average 49 .5 43.8 46.7 41.9 32 .5 37 .2 32 .1 31.2 31 .7 4 1 .2x 3 5 .9y 38 .5















































































39 .2c  
4 9 .3b  
65 .3a
Average 50.2 44 .9 47.5 60.2 56 .6 58 .4 50 .0 46 ;4 48.2 5 3 .6x 4 9 .4x 51.5
* Means followed by a letter in common do not differ at the 5% lev e l of probability. The letters a , b ,
c are used in columns and x , y are used in rows.
13,6
As an average  of years  and lo c a t io n s ,  the  percentage of 
to ta l  crop harvested  a t  f i r s t  picking w as 5 3 .6  in  so lid -row  and 
4 9 .4  in  sk ip -row . The ca lcu la ted  F va lue  (4.08) very  c lo se ly  
approached the required F value (4.11) for s ig n if ican ce  a t  the 5% 
leve l  of probability  but did no t quite  equal i t .  Therefore, the d i f f ­
e re n ce s  may have been rea l in sp ite  of the  ap paren tly  nonsign ifican t 
F v a lu e .  There w as no s ign if ican t in te rac tion  betw een row types  
and  loca tions  in the combined a n a ly s is .  Though there  were some 
e x c e p tio n s ,  the data  g enera lly  showed th a t  the  so lid -row  was r e ­
la t iv e ly  earlie r  than  sk ip -ro w , e sp e c ia l ly  a t  Baton Rouge. Haw kins 
and  Peacock (1964) a ls o  reported a g rea te r  pe rcen tag e  of the crop 
h a rv es ted  a t  f irs t  p icking from so lid -row  (62%) than  from sk ip -row  
(55.5% ).
Leaf sh ap es  had a  highly s ig n if ican t  e ffe c t  on e a r l in e ss  
a t  each  location and in  the  combined a n a ly s i s .  At both loca tions  
and  a s  an average  o f lo ca tio n s ,  super okra had the h igh es t  p e rc e n ­
tage  of crop harvested  a t  f i rs t  picking (65.9) followed by okra 
(49.3) and normal (3 9 .2 ) .  The year x  le a f  shape  and  location x  
le a f  shape in te rac tions  were s ign if ican t in  the combined a n a ly s i s .  
This may have been  due partly  to  d ifferences in  the durations from 
p lan ting  to f irs t  p ick in g , and  partly  to  the  va ria tions  in  the m agni­
tude  of d ifferences betw een lea f  s h a p e s .  H ow ever, in  a l l  the 
th ree  years and a t  each  lo ca tio n , super okra had the h ighest
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percen tage  of to ta l  y ie ld  ha rv es ted  a t  f i rs t  picking follow ed by 
okra and normal.
There w as  no s ign if ican t  row type x  lea f  sh ape  in te rac t io n ,  
ind ica ting  th a t  the  lea f  sh a p es  w ere  not influenced by row ty p es .
The above re su l ts  a re  supported by sim ilar f ind ings report­
ed by ea r l ie r  w orkers . Cook and  Doyle (1927) observed  th a t  the 
okra lea f  type w as  ea r l ie r  than  the normal le a f  type o f Acala in 
th e ir  s tu d ie s  in C a lifo rn ia .  Andries e t  a l .  (1969) reported  that 
the okra lea f  type w as  s ig n if ican tly  e a r l ie r  than i ts  n ea r  isogenic  
normal leaf  type in L ou is iana . Andries e t  a l .  (1970) found that 
the  super okra le a f  shape  had a much h igher percen tage  o f  the 
to ta l  y ield  h a rves ted  a t  f irs t  p ick ing  than i t s  normal le a f  iso l in e .
Sim ilar re su l ts  were obtained  by M ajor (1971). Andries (1972) 
reported  th a t  normal le a f  and okra lea f  d id  not differ from each 
o th er ,  but the super  okra lea f  shape  had a s ign if ican tly  higher 
percen tage  o f crop ha rv es ted  a t  f i r s t  p icking  than normal and okra 
le a f  sh a p e s .
Results from a more de ta iled  study  of e a r l in e s s  conducted a t  
Baton Rouge are  summarized in F ig s .  5 ,  6 and  7 for 1971, 1972 
and 1973 y e a r s ,  r e s p e c t iv e ly .
W hile  there w as no d ifference be tw een  solid  a n d  sk ip-row  
p lan tings in 1971 and  1973, so lid -row  p lo ts  had 70% o f  the  crop 
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Fig. 5 . Effect of row type and lea f  shape  on percentage of to ta l crop harvested , by d a te s ,  
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Fig . 6. Effects - of. row types and lea f  sh ap es  on percentage  of to ta l  crop harv es ted , by d a te s ,  


















Fig. 7 , Effects of row types and lea f  sh ap es  on percentage  of to ta l  crop h a rv e s te d , 
by d a te s ,  a t  Baton Rouge, L a . ,  1973.
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of leaf  s h a p e s .
The data show th a t  if  f irs t  h a rv es t  w as de layed  un til  
approxim ately 70% of the  crop is  open , a s  i s  generally  recommend­
ed , su p e r  okra leaf p lo ts  could have been ha rv es ted  an  average  of 
5 .3  and 11 days ear l ie r  than  the okra and  normal lea f  p lo ts ,  r e s ­
pec tive ly . The okra le a f  plots had 70% of i t s  crop open s ix  days  
earlier th an  normal le a f  p lo ts .
T hese  resu lts  (on leaf  shapes) are  su b s ta n t ia ted  by ea r l ie r  
reports o f  Jones and Andries (1967) and  Andries e t  a l .  (1969, 1970) 
who had found that okra le a f  shape  w as 5 to  6 days earlie r  and  
super okra w as 12 days ea r l ie r  than normal le a f  sh a p e ,  if h a rv e s ­
ted when 70% of the crop  is  open.
Boll W eigh t
M ean boll w e ig h t,  a s  influenced by row types and le a f  
shapes for three years a t  two loca tions  is  p resen ted  in Table 25 .
M ean  boll w e igh t was not a ffec ted  by loca tio ns  or y e a r s ,  
nor w as the  years x lo ca tio n s  in te rac tion  s ig n if ic an t .
Skip-row  plan ting  resu lted  in a s ig n if ican tly  higher mean 
boll w e igh t than solid p lan ting  a t  each  loca tion  and a s  an av erag e  
of lo c a t io n s .  The y ears  x  row type in te rac tion  w as not s ig n if ican t  
either a t  Baton Rouge or in  the combined a n a ly s i s ,  but w as s ig n i ­
ficant a t  S t .  Joseph. This in terac tion  w as considered  re la tiv e ly
Table 25. Mean boll w eight (grams) as affected by row type and lea f shape of upland cotton.
Locations and Years
Leaf Shape 1971 1972 1973 Averaqe








































4 .9 6 c
Average 5 .4 6 5 .61 5 .53 5 .2 4 5 .61 5 .43 4 .4 7 4 .72 4 .6 0 5 . 06y 5 .3 2x 5 .19
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5 .27b  
5 . 05c
Average 5 .51 5.61 5 .56 4 .9 4 5 .1 8 5 .0 6 4 .97 5 .25 5.11 5 . 13y 5 .34x 5.23
* M eans follow ed by a letter in common do not differ at the 5% leve l of probability. The letters a ,  b,
c are used in columns and x ,  y  are used in row s.
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unim portan t s in c e  i t  w as  due to  minor v a r ia t io n  in  th e  m agnitude  
o f  d if fe re n c e s  b e tw ee n  row ty p e s ;  the  trend  rem ained  e s s e n t ia l ly  
th e  sam e  in  a l l  th ree  y e a r s .
Leaf s h a p e  had h igh ly  s ig n if ic a n t  e f fe c t  on  a v e rag e  b o ll  
w e ig h t .  As an  a v e ra g e  of lo c a t io n s  a n d  y e a r s ,  norm al le a f  had th e  
h ig h e s t  a v e rag e  b o ll  w e igh t fo llow ed  by okra an d  su p e r  okra in  
th a t  o rd e r .  The d if fe re n c e s  w ere  s t a t i s t i c a l l y  s ig n i f ic a n t .  S im ila r  
r e s u l t s  w ere  o b ta in ed  a t  Baton R ouge. But, a t  S t .  J o s e p h ,  norm al 
an d  okra le a f  s h a p e s  had  a lm o s t  the  sam e a v e ra g e  b o ll  w e i g h t s , 
a n d  bo th  w ere  s ig n i f ic a n t ly  h ig h e r  than  su p e r  o k ra .  The lo c a t io n  x  
l e a f  sh a p e  in te ra c t io n  w a s ,  th e re fo re ,  s ig n i f ic a n t .  Andries e t  a l .
(1969 , 1970), b a s e d  on two s e p e r a te  t e s t s  an d  a s  a n  a v e ra g e  of 
th re e  lo c a t io n s  in  L o u is ia n a ,  rep o rted  th a t  norm al le a f  did  no t 
d if fe r  from okra and  su p e r  okra le a f  sh a p e s  in  a v e ra g e  bo ll  w e ig h t .  
A ndries  (1972) rep o r te d  th a t  th e re  w ere  no s ig n i f ic a n t  d i f fe re n c e s  in 
a v e ra g e  bo ll w e ig h ts  of n o rm a l ,  okra and  su p e r  okra le a f  s h a p e s .
The r e s u l t s  o b ta in ed  in  th is  s tu d y  a re  in  c o n f l ic t  w ith  the ab o v e  
r e p o r t s .
The row type  x  le a f  s h a p e  in te ra c t io n  w a s  n o t  s ig n i f ic a n t ,  
in d ic a t in g  th a t  the  e f fe c ts  of row  ty p es  on boll s i z e  w ere  s im ila r  
for th e  th ree  l e a f  s h a p e s .
Lint Percentage
Lint percen tage  a s  a ffec ted  by row types and  le a f  shapes 
for three  years  a t  two loca tions  is  p resen ted  in  Table 26 .
l i n t  percentage  w as sign ifican tly  a ffe c te d  by loca tions  
and  y e a r s .  There was a h ighly  s ign if ican t loca tions  x  y ea rs  in te r­
a c t io n .  Higher average  l in t  percen tage  w as recorded a t  Baton Rouge 
(38.7) than a t  S t .  Joseph (3 6 .7 ) .  W hile the  l in t  pe rcen tag e  remai­
ned p rac tica lly  the  same every  year  a t  Baton Rouge, i t  varied  each 
y ea r  a t  S t .  Joseph .
Row type d id  not a f fe c t  th e  l in t pe rcen tage  s ign if ican tly  
a t  e ith e r  location  or in the combined a n a ly s i s .  H ow ever, the  row 
type x  location  in te rac tion  w as found to be s ig n if ican t  b e c a u se  of 
varia tion  in  the magnitude o f d ifference  betw een row ty p es  a t  the 
two lo ca tio n s .  Hawkins and Peacock  (1968) a ls o  reported  tha t lint 
pe rcen tage  w as not a ffected  by row ty pe .
Leaf shape  s ign if ican tly  a ffec ted  the  l in t  pe rcen tag e  a t  
each  loca tion  and  in  the  combined a n a ly s i s .  As an a v e rag e  of 
lo c a t io n s ,  normal le a f  had s ig n if ican tly  h igher l in t pe rcen tage  than 
super okra which again  had higher l in t pe rcen tage  than okra leaf. 
There w as a loca tion  x  lea f  shape  in te rac tio n . At Baton Rouge, 
normal lea f  w as s ign if ican tly  d ifferen t from okra leaf  but not from 
super okra. At S t .  Joseph , normal lea f  had s ign if ican tly  higher 
l in t  percen tage  than  okra and super okra w hile  the  la t te r  two did
Table 26 . Mean lin t percentage (%) a s affected by row type and lea f shape of upland cotton.
Location and Years
Leaf Shape 1971 1972 1973 Averaqe
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Average 38 .6 38 .8 38.7 38 .4 39 .0 38.7 39 .0 38.7 38 .8 3 8 .6x 3 8 .8x 38.7


















































































Average 37.9 37 .9 37.9 36.9 37 .0 3 6 .9 38.7 38.2 38 .4 3 7 .8x 3 7 .7x 37.8
* Means followed by a letter in common do not differ at the 5% lev e l of probability. The letters a , b ,
c  are used in columns and x ,  y  are used in row s.
n o t  d i f fe r .
The row type  x  l e a f  sh a p e  in te ra c t io n  w as  no t s ig n if ic a n t  
a t  e i th e r  lo ca tio n  or in  the  com bined a n a l y s i s ,  show ing  th a t  the  
row  ty p e  d id  not a f f e c t  the  b eh av io r  of le a f  s h a p e s .
Andries e t  a l .  (1969, 1970) reported  th a t  the  okra and  
su p e r  okra le a f  s h a p e s  h ad  a h igher l in t  p e rc e n ta g e  than  th e ir  
norm al l e a f  i s o l in e .  This i s  in  c o n f l ic t  w ith  th e  f ind in gs  of th is  
s tu d y .  But, Andries (1972) reported  th a t  S to n e v il le  7A (normal leaf)  
had  a  h igh er  l in t  p e rc e n ta g e  th an  L a . Super O k ra -2  (super okra leaf) 
w h ich  in  turn had a s ig n i f ic a n t ly  h igher  l in t  p e rc e n ta g e  than  L a . 
O k ra -2  (okra leaf) . The la t t e r  s tu d y  i s  in  p a r t ia l  a g re em e n t w ith  
th e  r e s u l t s  of th is  s tu d y .
F ibe r  Length (2.5% sp an  length)
M ean 2 .5%  sp an  leng th  a s  a f fe c te d  by row  ty p e s  an d  le a f  
s h a p e s  for th ree  y e a r s  a t  two lo c a t io n s  i s  p re s e n te d  in  Table 2 7 .
The mean 2 .5%  sp a n  leng th  w as  1 .11  in c h e s  a t  Baton 
Rouge a n d  1 .13  in c h e s  a t  S t .  Jo se p h , a  s t a t i s t i c a l l y  s ig n if ic a n t  
d i f f e r e n c e .  Years an d  th e  in te ra c t io n  of y e a rs  x  lo c a t io n s  w ere  
a l s o  s ig n i f ic a n t .
Row ty p es  d id  not a f f e c t  th e  2 .5%  sp an  len g th  in  a n y  
y e a r  a t  e i th e r  lo ca tio n  or a s  a n  a v e ra g e  o f lo c a t io n s .
Leaf sh a p e s  had  h igh ly  s ig n if ic a n t  e f fe c ts  on th e  2 .5%
Table 27 . Mean 2.5% span length (inches) as affected by row type and leaf shape of upland cotton.
Years
Leaf Shape 1971 1972 1973 Average









































Average 1.11 1.11 1.11 1.09 1.09 1.09 1.11 1.13 1.12 l . lO x l . l l x 1.11








































Average 1.15 1.15 1.16 1.08 1.09 1.09 1.15 1.15 1.15 1.13x 1.13x 1.13









































Avera ge 1.13 1.13 1.13 1.08 1.09 1.09 1.13 1.14 1.14 1.1 lx 1.12X 1.12
* Means followed by a letter in common do not differ at the 5% leve l of probability. The letters a , b ,
c are used in columns and x , y 'are used in rows.
span le n g th .  Normal had s ig n if ican t ly  longer f ibers  than  okra 
which had  again  s ig n if ican tly  longer f ibe rs  than  su p e r  o k ra , a s  a n  
av erag e  o f  lo c a t io n s .  Sim ilar r e s u l ts  w ere  ob ta ined  a t  S t .  Jo sep h . 
But a t  Baton Rouge, w hile  okra and su p e r  okra had s ig n if ic an tly  
sho rte r  f ib e rs  than normal they  did  no t d iffer from e a c h  o th er .  Y et, 
the lo c a tio n  x  lea f  sh ap e  in te rac t io n  w a s  not s ig n i f ic a n t .  Years x  
le a f  s h a p e s  in te rac tio n  w as s ig n if ic an t  in  the  com bined a n a ly s is  
but w as  re la t iv e ly  unimportant compared to main e f f e c t s .
The row type  x  le a f  sh ap e  in te rac t io n  w as n o t s ig n if ic a n t ,  
in d ica tin g  th a t  the  le a f  sh a p e s  behaved  s im ila r ly  under the two 
row ty p e s .
R esu lts  ob tained  by Andries e t  a l .  (1969, 1970) and  Andries 
(1972) on the  e ffec ts  of le a f  sh a p e s  on fiber leng th  su b s ta n t ia te  
the above  r e s u l ts .
Fiber Length Uniformity Ratio
M ean  fiber leng th  uniformity ra t io  a s  a ffe c te d  by row ty p es  
and  le a f  s h a p e s  for th ree  years  a t  two lo c a t io n s  i s  p resen ted  in  
Table 28 .
S ign if ican t d iffe rences  were no ted  among lo c a t io n s  and 
years  fo r f iber length  uniformity. The t e s t  a v e rag e s  w ere  43.9% 
a t  Baton Rouge and 45.1%  a t  S t .  Jo sep h . The lo c a t io n s  x  years  
in te rac tio n  w as a ls o  s ig n if ic a n t .
Table 28 . Mean fiber length uniformity ratio (%) as affected by row type and leaf shape of upland cotton.
Locations and Years
Leaf Shape 1971 1972 1973 Averaqe
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4 5 ,4a 
44 .8a










































Average 45 .5 44 .5 45 .0 45.2 46.3 45 .8 45.2 44 .1 44 .6 4 4 .5x 4 4 .5x 44 .5
* Means followed by a letter in common do not differ at the 5% leve l of probability. The letters a , b ,
c are used in columns and x , y are used in rows.
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Row type did not a ffec t  the fiber uniformity ra t io  a t  e ither  
location  or in  the combined a n a ly s i s .
Leaf shapes  had s ign if ican t  e ffec ts  on fiber leng th  unifor­
mity ra t io .  Normal and okra lea f  sh ap es  did not d iffer s ign if ican tly  
from each  other, b u t ,  both had s ign if ican tly  higher fiber uniformity 
ra t io s  than super okra lea f  sh a p e ,  a s  an  average  of y ears  and 
lo c a t io n s .  There w as a s ign if ican t  loca tion  x  le a f  shape  in te rac t io n ,  
ind ica ting  th a t  the lea f  shap es  behaved d ifferently  a t  the  two lo ca ­
t io n s .
The row type x lea f  shape in te rac tion  w as not s ig n if ican t ,  
ind ica ting  th a t  the le a f  sh apes  behaved s im ila rly  under both the 
row ty p e s .
F iber Strength
M ean fiber strength  a s  a ffec ted  by row types  and lea f  
sh a p es  for three years a t  two lo ca tio n s  i s  p resen ted  in  Table 29.
S ignificantly  higher fiber s treng th  v a lues  w ere  obtained a t  
S t.  Joseph {20.5) than a t  Baton Rouge (19 .4 ) , in d ica ting  a s ig n if i ­
c a n t  location  e ffec t .  Locations x  years  in te rac tion  w as  a lso  s ig n i ­
f ican t.
Row type did not a ffec t  the mean fiber s treng th  in  any  
y ear  or lo ca tio n . This ag rees  with the findings of Hawkins and 
Peacock  (1964).
M ean fiber s treng th  w as s ign if ican tly  a ffec ted  by lea f
Table 2 9 . Mean fiber strength (grams/tex) as affected  by row type and leaf shape of upland cotton.
Locations and Years
Leaf Shape 1971 1972 1973 Averaqe









































Average 19.2 19.5 19.4 19.5 19.5 19.5 19.5 19.4 19.4 1 9 .4X 19. 5X 19.4











21 .4  
20.7.





































































Average 20.1 20.2 .2 0 .2 20 .0 20 .1 2 0 .0 19.6 19.8 19.7 1 9 .9x 20. Ox 20 .0
* Means followed by a let,ter in common do not differ at the 5% leve l of probability. The letters a ,  b ,
c are used in columns and x ,  y are used in rows.
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shapes  a t  S t.  Joseph and a s  an  average of lo c a t io n s ,  but not a t  
Baton Rouge. Normal and okra lea f  sh ap es  had approxim ately the 
sam e fiber s trength  v a lu e s ,  b u t ,  both were s ign if ican tly  higher 
than  super okra . S ignificant loca tion  x  le a f  sh a p e ,  year x  lea f  sh a p e ,  
an d  year  x  loca tion  x lea f  shape  in te rac tion s  were ob served . Andries 
e t  a l .  (1969, 1970) and Andries (1972) reported no s ign if ican t 
d ifferences among the three lea f  shapes  for fiber s t reng th . Their 
r e s u l ts  a re  in con flic t  with the findings of th is  s tudy .
M icronaire
Mean micronaire v a l '- j s  a s  a ffec ted  by row types and  lea f  
sh a p es  for three  years a t  two loca tions a re  p resen ted  in  Table 30.
Mean micronaire v a lues  were not a ffec ted  by lo c a t io n s ,  
but y ears  and  y ears  x  loca tions  in te rac tion  were highly  s ig n if ic an t .
S ign ifican tly  higher micronaire v a lu es  were obtained  under 
sk ip -row  plan ting  than  under so lid  p lanting  a t  Baton Rouge and  a s  
an  average  of lo c a t io n s .  The loca tions x row type in te rac tion  w as 
not s ig n if ic an t .  However, the years  x  loca tions x  row types w as 
highly  s ig n if ican t .
Leaf shap es  had highly s ign if ican t  e ffec ts  on micronaire 
v a lu e s .  As an  average  of lo ca tio n s ,  okra and super okra lea f  
sh a p es  d id  not d iffer from each  o ther, b u t ,  both w ere  s ign if ican tly  
lower in micronaire than normal lea f  sh a p e .  The loca tion  x lea f
Table 30 . Mean micronaire values as affected by row type and leaf shape of upland cotton.
Locations and Years
Leaf Shape 1971 1972 1973 Averaqe
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Average 3.81 3.83 3.82 4.23 4 .3 4 4 .2 9 4 .15 4.22 4.19 4.07 4.14 4.11
* Means followed by a letter in common do not differ at the 5% lev e l of probability. The letters a , b,
c are used in columns and x , y are used in rows.
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sh a p e ,  year x  le a f  shape and location  x  y ea r  x  lea f  sh ape  in te rac t­
ions  were s ig n if ic a n t ,  indicating an  im portant d ifferen tia l  effect 
on micronaire by th e  three lea f  sh a p e s .
There w as  no sign ifican t in te rac tion  between row types 
and lea f  sh a p e s ,  indicating  tha t  the row types  did not a f fe c t  the 
lea f  shapes  for m icronaire.
SU MM AR Y AN D C O N C L U S I O N S
T es ts  were conducted  in  1971, 1972 and 1973 a t  Baton 
Rouge and S t.  Joseph , L a . ,  w ith three  lea f  shapes  of upland cotton 
in  so lid  and sk ip-row  ( 2 x . l )  p lantings in  a sp l i t -p lo t  d e s ig n .  
'S toneville  7A' cu lt iv a r  (normal l e a f ) .  La. Okra-2 (okra lea f) .  La.
Super Okra-2 (super okra leaf) and no canopy  (open ground) rep re se n t­
ed  the d ifferent canopy trea tm en ts .  The th ree  genotypes were co n ­
sidered  to be near iso gen ic  s tra in s  and  therefore d ifferences among 
them were a ttr ib u ted  primarily to  d ifferences in lea f  shape and a re a .  
P lan t m icroclimate (soil su rface  tem pera ture , l ight penetration  and 
re la tiv e  humidity) and  boll w eev il  survival were s tud ied  a t  Baton 
Rouge only, w hile  boll ro t and other im portant agronomic charac te rs  
w ere  studied  a t  both lo c a t io n s .
In 1971, only d a ily  maximum so i l  surface  tem perature w as 
reco rded . In 1972 and 1973, so il  su rface  tem peratures were exp ressed  
a s  da ily  maximum tem perature a s  w ell a s  to ta l  degree-hours  above 85, 
90 and  95 F . Super okra a lm o st a lw ays reg is te red  h igher mean d a ily  
maximum tem perature and higher to ta l deg ree-hours  above 85, 90 an d  
95 F than okra which aga in  generally  reg is te red  h igher mean daily  
maximum tem perature and to ta l  degree-hours  than normal lea f .  The 
no canopy treatm ent a lw ays had much higher temperature v a lues  than 
su p e r  okra. In 1971, the  e ffec ts  of sk ip -row  planting and the  s id e  
of the  row (eas t  or west) w ere  a lso  s tu d ied .  I t  w as found th a t  the
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so l i  surface tem peratures under p lan t canopies  w ere  not appreciab ly  
a ffec ted  by row typ e . Soil surface  temperatures w ere  somewhat h igher 
on the w es t  s ide  of the row than  on th e  e a s t  s ide  in  mid-July but 
had l i t t le  effect when p lan ts  became la rge . The average  maximum 
so il  surface  temperature (mean of three years) under super okra and 
okra lea f  canopies  were about 6 .6  and 2 .5  F h igher, re sp e c t iv e ly ,
than under normal lea f  canopy . Super okra and okra le a f  can op ies  had
8 .6  and 3 .3  times more deg ree-hours  above 85 F , 20 and 6 tim es 
more deg ree-hours  above 90 F, and 28 and 7 tim es more d e g re e -  
hours above 95 F, re sp e c t iv e ly ,  than  normal leaf can o p y , a s  an  a v ­
erage  of 1972 and 1973. The no canopy treatment accum ulated  an  
average  of 1688 degree-hours  above 85 F , 1245 deg ree-hou rs  above 
90 F and  876 degree-hours  above 95 F.
Amount of sun ligh t penetra tion  in  fo o t-can d les  w as m easured 
a t  the so il  su rface  leve l under the  th ree  leaf  shape  can o p ies  during 
bright sunsh iny  hours . More sun ligh t penetrated through the super
okra lea f  canopy  than okra and normal lea f  c an o p ie s .  As an  average
of two y ears  {weighted a v e ra g e ) , the amount of sun ligh t in c id en t a t  
so i l  surface  leve l for the  no canopy  treatm ent was 6330 fo o t - c a n d le s .
I t  w as in te res ting  to note tha t only 2 .4 ,  5 .0  and 8.5%  of the  to ta l  
sun ligh t penetra ted  the normal, okra and super okra lea f  c a n o p ie s ,  
re s p e c t iv e ly ,
R elative  hum idity  (RH) w as exp ressed  in a b so lu te  va lues  
in 1971 and a s  durations of RH above 95% or above in  hours per
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day  In 1972 and 1973. In 1971, the re s u l ts  ind ica ted  th a t  the  RH 
va lues  In super okra and okra lea f  canop ies  were lower than that 
in  normal le a f  canopy . The d ifferences betw een super okra and 
normal le a f  shap es  w ere  much larger than those  betw een okra and 
normal le a f  s h a p e s .  I t  w as a ls o  observed that the RH v a lues  in 
sk ip -row  were s l igh tly  lower than in so l id -ro w . The RH va lues  a t  
24-inch  lev e l  in p lan t canop ies  were s l igh tly  lower than those  a t 
12- in ch  lev e l  and the 12-inch  leve l va lues  were lower than those 
a t  so i l  su rface  lev e l.  As an  average  of 1972 and 1973 d a ta ,  it  
w as found th a t  the super okra and okra lea f  canopies  had  shorter 
durations of 95% or above  RH than  normal lea f  canopy a t  a height 
of 4 to 12 inches  above the  so i l  su r fa c e .  The duration of RH of 
95% or above w as 14.1  hours per day  in  normal lea f  canopy  which 
w a s  18 and  48 minutes longer than th o se  under okra and super okra 
le a f  c a n o p ie s ,  re sp ec t iv e ly .
Percen t w eevil survival w as determ ined from fie ld -expo sed  
boll w eev il  ov iposited  squares  under the three  lea f  shape  canop ies  
an d  no canopy trea tm ent. The e ffec t o f  so lid  and sk ip -row  types 
w as a ls o  s tud ied  in  1971. I t  w as observed  tha t the row type did 
no t have app rec iab le  e ffec t on w eevil su rv iv a l.  But the s ide  of 
row (east or w est) seem ed to have a  sm all e f fe c t ,  e sp e c ia l ly  on 
so lid  row p lo ts ,  and th is  may have been  due to  the ang le  of in c ide ­
nce  of sun ligh t. Leaf shape  did a ffec t  w eev il  su rv iva l.  As ex p ec ted ,
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the  w eev il  survival under no canopy (average of 1972 and 1973) w as 
the  low est (10.3%). Among le a f  s h a p e s ,  super okra had the low est 
pe rcen tage  of w eev il  su rv iva l.  Okra le a f  canopy had higher w eev il  
su rv iva l than super okra lea f  but lower than normal le a f .  In 1971, 
super okra and okra lea f  canop ies  reduced the  w eevil su rv iv a l ,  on 
an  a v e rag e ,  by 12 and  5%, re sp e c t iv e ly ,  over normal le a f  canopy.
In 1972, a s  an  average  of n ine b a tc h e s ,  super okra and okra leaf 
c an o p ies  re su lted  in  an average  reduction of 16 .7  and 9.4% in w e e ­
v il su rv iv a l ,  r e sp e c t iv e ly ,  over normal lea f  cano py . In  1973, the  
super okra and  okra le a f  canop ies  cau sed  an average  reduction of 
4 .1  and  0.4% in w eev il  surv ival over normal le a f  canopy , r e s p e c t i ­
v e ly .  O verall boll w eev il  surv ival under the th ree  le a f  canop ies 
w a s  ap p rec iab ly  lower in  1972 (56%) than in 1973 (67%). A count 
of a c tu a l  dead (identified) w eev ils  under the four can op ies  a ls o  in ­
d ica te d  th a t  the g re a te s t  number of dead  w eev ils  were found under 
no canopy treatm ent followed by super okra, okra and normal lea f  
c a n o p ie s ,  su b s tan tia t in g  the re s u l ts  reported e a r l ie r .
The re la tion sh ip  betw een so i l  surface  tem peratures and 
boll w eev il  surv ival w as  a lso  s tu d ied .  C ovariance  s tu d ies  ind ica ted  
a m oderately  strong nega tive  corre la tion  betw een th e se  two v a r ia b le s .  
I t  w as  found that the tem peratures during firs t  w eek  of the 2 -w eek  
exposure  period contribu ted  most towards the to ta l  boll w eevil mort- 
l i ty .  The degree-hours  above 85 F during the f irs t  week and  the
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degree-hours  above 90 F during the second w eek , tog e th er ,  had the 
h ighes t R2 square  v a lu e .  A reg ress ion  equation  (linear) involving 
th e s e  two variab les  w as fitted  for predicting w eevil su rv iva l.
Boll rot lo s s e s  (lint c o tto n ,  lb /ac re )  were s ign if ican tly  
a ffec ted  by row types and  leaf sh a p e s ,  Skip-rows had higher boll 
ro t lo s s e s  than  s o l id - ro w s , but a s  a percentage of to ta l  c rop , sk ip -  
row lo s t  l e s s  l in t  co tton  than so lid -row  due to boll ro t .  Super okra 
and okra lea f  sh ap es  c au sed  a reduction of 38.2 and 15.9% in boll 
ro t lo s se s  over normal le a f ,  re sp ec tiv e ly .
Skip-row  plan ting  a ls o  resu lted  in ta lle r  p la n ts ,  40% high­
er l in t y ield  and heav ier  bo lls  than solid  p lan ting . Solid-row  w as 
ea r l ie r  in maturiny than sk ip -row . The percen tage  of to ta l crop 
harvested  a t  f irs t  picking w as 5 3 .6  in solid planting compared to 
4 9 .4  in sk ip -row  p ’a n tin g .  W hile the row type did not a ffec t lin t 
pe rcen tag e , 2.5% span leng th , length uniformity ratio  and fiber 
s t ren g th ,  sk ip -row s had higher micronaire va lues  than so l id -ro w s .
Leaf shapes  s ign if ican tly  a ffected  a l l  the agronomic c h a ra ­
c te rs  s tud ied . Okra le a f  p lan ts  were ta l le r  than normal lea f  plants 
w hich  were aga in  ta l le r  than super okra leaf  p lan ts .
Normal leaf  shape  yielded  s ign ifican tly  more l in t  than 
okra and super okra lea f  s h a p e s ,  a s  an average  of row ty p e s ,  y ears  
and lo c a t io n s .  But okra and  super okra leaf shapes  did not differ 
s ign if ican tly  from each  o th e r .
G reater percen tage  of to ta l  crop w as harvested  a t  f i r s t  p ic k ­
ing in super  okra p lo ts  (65.9) than  in  okra (49.3) and normal le a f  
(39.2) p lo ts .  If  the f i r s t  picking w as  delayed  u n til  approximately 
70% of the  crop w as open , super okra plots could  have been h a rv e s ­
ted an  average  of 5 .3  and 11 days  earlie r  than okra and normal le a f  
p lo ts .  Okra lea f  p lo ts  could have been harvested  an  average of s ix  
days ear l ie r  than normal lea f  p lo ts .
Normal le a f  w as higher than okra lea f  a n d  okra lea f  w as 
higher than super okra leaf  in  a v e rag e  boll w e ig h t,  l in t percentage 
and 2.5% span len g th . Normal and  okra lea f  sh a p e s  did not d iffer 
from each  other but both had higher fiber length uniformity ra tios  
and fiber s trength  v a lues  than super okra. The location  x lea f  sh ap e  
in te rac tion  w as s ig n if ican t  for both c h a ra c te rs .  Okra and super okra 
did not d iffer  from e ac h  other in micronaire but bo th  were s ig n if ic a n ­
tly lower than normal le a f .  The location  x  lea f  sh ape  in terac tion  
w as aga in  s ign if ican t for this c h a rac te r .
The row type x  lea f  shape  in te rac tion  w as  s ign if ican t in 
the combined a n a ly s is  for lin t y ie ld  but not for any  of the other 
agronomic charac te rs  s tu d ied .  Under so lid -row  p lan ting , normal 
lea f  y ielded  higher than okra le a f .  Normal and su p e r  okra or okra 
and super okra did no t differ from each  other. However, under 
sk ip-row  p lan ting , normal leaf  y ie lded  higher than  okra leaf  and okra 
leaf  y ie lded  higher than  super okra le a f .  It in d ic a te s  that super okra
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le a f  sh ap e  could  not c o m p e n sa te  In y ie ld  a s  w ell a s  normal or okra 
le a f  s h a p e s  for wider row s p a c in g s .
I t  w a s  concluded t h a t  the okra a n d  super okra lea f  sh a p e s  
m ay b e  of some value in su p p re ss in g  a  b u i ld -u p  of boll w eev il  
popu la tion  an d  in reducing b o l l  ro t l o s s e s .  Perhaps, th e se  
a d v a n ta g e s  a ttr ibu ted  to okra  and super okra leaf  shap es  may be 
r e a l i s e d  ev en  more under a  d r ie r  c lim ate  than  that a t  Baton Rouge.
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